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INTRODUCTION 

The  year  1925-26  was  one  of  un¬ 
usual  growth  and  activity  in  the  agri¬ 
cultural  experiment  stations.  It 
marked  a  new  epoch  in  their  develop¬ 
ment,  for  it  was  the  first  year  under 
the  Purnell  Act  of  1925,  which  not  only 
increased  the  funds  for  the  mainte¬ 
nance  of  the  stations  but  made  it  pos¬ 
sible  to  enlarge  their  field  of  research, 
especially  in  agricultural  economics, 
home  economics,  and  rural  sociology. 
The  act  added  to  the  administrative 
duties  and  responsibilities  of  the  de¬ 
partment  and  greatly  increased  the 
activities  of  the  Office  of  Experiment 
Stations,  which  represents  the  depart¬ 
ment  in  the  administration  of  the 
Federal  funds  provided  for  the  sup¬ 
port  of  the  stations. 

The  financial  effect  of  the  Purnell 
Act  was  to  add  in  the  first  year  less 
than  a  million  dollars  to  a  ten  million 
dollar  enterprise,  but  in  the  oppor¬ 
tunity  it  gave  to  expand  the  station 
work  in  new  lines  and  to  develop 
broader  relationship  to  the  whole  en¬ 
terprise,  the  act  meant  much  more 
than  the  relatively  small  increase  in 
financial  support  would  indicate.  The 
aim  to  make  the  increased  aid  sup¬ 
plement  in  the  most  effective  way 
possible  the  activities  already  under 
way,  and  to  stimulate  the  work  of  the 
stations  as  a  whole  so  as  to  mark  a 
distinct  forward  step  in  their  history, 
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necessitated  much  attention  to  pro¬ 
grams  and  policies,  the  development  of 
plans  for  spending  the  new  fund  on 
the  basis  of  definite  individual  proj¬ 
ects,  and  fitting  the  new  work  into  the 
general  scheme. 

A  high  ideal  was  held  up  for  the 
new  projects,  in  order  that  they 
might  express  the  actual  status  of  re¬ 
search  in  their  respective  fields  and 
represent  advance  in  the  approach  to 
them  or  in  the  concrete  nature  of  the 
objective.  There  were  plans,  further¬ 
more,  for  a  greater  measure  of  co¬ 
operation  and  coordination  and  more 
concerted  attack  on  broad  problems 
than  formerly — at  least  for  keeping 
better  informed  as  to  the  progress  of 
current  investigation. 

The  organization,  manning,  and 
equipment  of  departments  in  the  sta¬ 
tions  to  prosecute  the  new  lines  of 
investigation,  and  the  determination 
of  programs  for  them,  called  for  un¬ 
usual  administrative  attention  and 
brought  new  problems.  Some  difficulty 
was  found  in  obtaining  trained  and 
experienced  workers  in  the  newer  sub¬ 
jects  because  of  the  relatively  limited 
previous  opportunity  for  research  in 
them  and  the  consequent  scarcity  of 
prepared  investigators.  This  required 
the  exercise  of  judgment  in  selecting 
project  leaders  and  frequent  delay  in 
filling  positions  and  starting  new  proj¬ 
ects.  Often  the  new  recruits  were  un¬ 
familiar  with  station  policies  and 
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procedure,  and  in  some  of  the  subjects 
the  field  of  research  was  not  very 
clearly  organized  and  defined. 

In  the  more  familiar  subjects  relat¬ 
ing  to  production  these  difficulties  are 
encountered  in  less  degree,  but  the  en¬ 
largement  of  the  working  force  and 
the  setting  up  of  new  projects  so  as 
to  supplement  where  most  needed  the 
research  already  under  way,  called 
for  broad  consideration  of  the  relative 
needs  and  merits  of  particular  lines. 
The  subjects  suggested  for  investiga¬ 
tion  or  in  which  advice  was  requested 
were  more  numerous  than  could  be 
met  with  the  new  appropriation  at  the 
outset,  and  this  fact  necessitated  care¬ 
ful  discrimination  in  enlarging  the  re¬ 
search  program. 

It  is  evident  that  the  new  fund  was 
not  accepted  as  a  mere  addition  to 
existing  resources,  to  be  absorbed  in 
the  general  activity  of  the  stations,  but 
as  one  for  the  development  of  agri¬ 
cultural  investigation  on  the  basis  of 
carefully  considered  projects,  each  ac¬ 
cepted  on  its  merits  and  importance. 

This  report,  prepared  in  compliance 
with  the  provisions  of  law,  deals  with 
the  operation,  problems,  and  outlook 
of  the  experiment  stations  under  the 
Hatch,  Adams,  and  Purnell  Acts  and 
of  the  enterprise  as  a  whole.  Opera¬ 
tion  under  the  Federal  acts  and  the 
State  appropriations  is  so  closely  knit 
that  each  influences  the  other  and  con¬ 
tributes  to  the  success  of  the  whole. 

THE  HATCH  ACT 

The  fund  of  $15,000  annually  to  each 
State,  authorized  under  the  Hatch  Act 
of  March  2,  1887,  may  be  regarded 
as  a  general  utility  fund  of  the  ex¬ 
periment  stations.  It  is  employed  to  a 
considerable  extent  for  a  great  variety 
of  purposes  connected  with  the  admin¬ 
istration  of  the  stations,  overhead  ex¬ 
penses  of  a  general  character  apply¬ 
ing  to  the  stations  as  a  whole,  and  to 
supplement  other  sources  of  revenue. 

The  two  other  Federal  funds,  and 
in  many  cases  the  State  funds,  are 
more  closely  restricted  in  the  purpose 
to  which  they  may  be  applied  than 
is  the  Hatch  fund.  The  Hatch  fund 
furnishes  a  means  of  providing  for 
expenditures  which,  although  essential 
to  the  stations’  operation,  might  be 
questioned  under  the  limitations  ap¬ 
plying  to  other  funds.  With  restric¬ 
tions  on  out-of-State  travel  and  attend¬ 
ance  on  scientific  meetings,  limitation 
on  the  amount  of  salaries  from  State 
funds,  etc.,  the  Hatch  fund  has  been 
an  important  means  of  meeting  local 
difficulties  of  administration. 


The  Hatch  Act  has  been  the  real 
basis  of  many  of  the  stations  in  the 
past,  and  has  continued  to  play  a 
highly  important  part  in  their  opera¬ 
tion.  Although  the  fund  is  not  as  ex¬ 
tensively  assigned  to  specific  projects 
as  the  two  other  Federal  funds,  to  an 
increasing  degree  it  is  being  used  on 
particular  projects,  and  this  course  is 
being  urged  in  order  to  make  more 
definite  showing  of  its  use. 

THE  ADAMS  ACT 

The  past  year  completed  20  years 
of  investigation  under  the  Adams  Act. 
That  act,  approved  March  16,  1906, 
came  after  19  years  of  operation  under 
the  Hatch  Act,  and  at  a  time  when  the 
stations  had  begun  to  feel  the  need  for 
funds  which  could  be  devoted  to  the 
more  advanced  ranges  of  original  re¬ 
search,  free  from  pressure  for  imme¬ 
diate  results.  The  intricate  nature  of 
many  of  the  problems  which  were  be¬ 
ing  dealt  with  was  fully  evident,  as 
was  the  fact  that  these  required  re¬ 
search  of  more  fundamental  character 
if  continued  progress  was  to  be  made. 
The  act,  therefore,  was  a  response  to 
the  feeling  that  there  should  be  larger 
opportunity  for  quiet,  undisturbed  re¬ 
search  than  was  possible  in  any  con¬ 
siderable  degree  with  the  resources 
available  and  the  demands  for  results. 

The  new  supplementary  legislation 
started  with  an  appropriation  of  $5,000 
to  each  State,  increasing  by  $2,000  a 
year  until  it  reached  maturity  in  1911, 
authorizing  an  appropriation  of  $15,000 
for  that  year,  which  has  since  been 
continued  annually.  This  provision  for 
gradual  enlargement  of  the  appropria¬ 
tion  was  a  wise  one,  for  not  all  of  the 
stations  were  fully  prepared  at  that 
time  to  use  to  advantage  an  appropria¬ 
tion  of  the  ultimate  amount  provided. 
The  gradual  increase  gave  them  oppor¬ 
tunity  to  adjust  themselves  and  their 
forces  to  the  new  provision. 

The  standards  set  from  the  first  have 
been  an  incentive  to  high-grade,  thor¬ 
ough-going  research.  This  fact  has 
served  to  attract  new  recruits  who  saw 
larger  opportunity  for  a  research  ca¬ 
reer  in  this  field,  and  has  proved  an 
inspiration  to  others  to  prepare  them¬ 
selves  by  thorough  training.  The  fund 
has  been  a  very  potent  factor  from 
the  first  in  encouraging  this  grade  of 
work,  and  it  has  steadily  paved  the 
way  for  increasing  amounts  of  it.  It 
has,  therefore,  served  the  double  pur¬ 
pose  of  supporting  definite  lines  of 
original  inquiry  and  of  stimulating 
more  extensive  growth  of  it  through¬ 
out  the  stations. 
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The  administration  of  the  Adams 
Act  was  placed  on  the  basis  of  con¬ 
crete  projects,  to  the  support  of  which 
definite  allotments  of  funds  were  made 
by  the  respective  tations.  This  was 
the  beginning  of  the  employment  of 
the  project  system  on  any  general 
scale  by  the  experiment  stations.  This 
system  now  has  become  an  established 
procedure,  with  State  as  well  as  Fed¬ 
eral  funds,  and  makes  possible  a  gen¬ 
eral  survey  of  the  investigations  in 
this  group  under  way  at  the  present 
time. 

ADAMS  FUND  PROJECTS 

There  were  443  research  projects 
supported  in  part  or  wholly  by  the 
Adams  fund.  During  the  year  63 
new  projects  were  inaugurated  and 
58  were  concluded  or  transferred  to 
other  funds.  A  few  of  the  latter  were 
placed  on  the  Purnell  fund,  while  some 
others  were  given  supplementary  sup¬ 
port  by  that  fund. 

The  number  of  projects  per  station 
ranges  from  2  to  17,  these  extremes 
being  quite  exceptional.  Many  sta¬ 
tions  have  from  7  to  12  projects,  and 
the  average  for  all  is  9  and  a  frac¬ 
tion.  This  gives  an  average  support 
from  this  source  of  about  $1,625  per 
project.  There  is  wide  variation  in 
the  financial  assignment,  however,  de¬ 
pendent  in  part  upon  the  nature  of  the 
individual  project,  the  number  of 
projects  a  station  is  supporting  on  the 
fund,  and  the  extent  of  other  avail¬ 
able  resources.  There  is  no  available 
estimate  of  the  State  contributions  to¬ 
ward  the  support  of  these  projects, 
but  in  very  many  cases  the  Federal 
fund  devoted  to  them  is  doubled. 

Some  idea  of  the  range  and  charac¬ 
ter  of  the  Adams  fund  projects  may 
be  gained  from  their  classification.  By 
far  the  largest  group  (94)  deals  with 
plant  diseases  and  related  troubles, 
soils  and  fertilizers  coming  next  in 
number  with  60,  and  breeding  and 
genetic  studies  with  54.  There  are  44 
projects  dealing  with  economic  in¬ 
sects,  43  with  animal  diseases  and 
pests  (including  poisonous  plants  of 
the  western  ranges),  41  on  various 
botanical,  breeding,  agronomic,  and 
other  aspects  of  field  crops,  and  38  in 
horticulture  and  forestry.  Funda¬ 
mental  studies  of  nutrition  and  ani¬ 
mal  production  are  represented  by  36 
projects  ;  dairying  has  11 ;  agricultural 
engineering,  4;  and  the  remaining  18 
relate  to  chemical  studies  of  various 
kinds,  the  technology  of  cane  sugar 
making,  and  miscellaneous  subjects. 

Within  these  various  groups  the 
projects  range  quite  widely.  The  sub¬ 
ject  of  soils  and  fertilizers  includes 


investigations  on  the  nutritive  require¬ 
ments  of  plant  growth  and  factors 
affecting  them,  the  availability  and 
utilization  of  plant  nutrients  in  soils 
under  different  methods  of  treatment, 
the  toxicity  of  soils  due  to  various 
causes,  the  nature  and  formation  of 
humus,  the  physical-chemical  aspects 
of  soil  acidity,  the  influence  of  rota¬ 
tions  on  maintenance  of  soil  fertility, 
problems  of  alkali  soils  and  their 
treatment,  the  importance  and  action 
of  sulphur,  manganese,  and  magnesium 
compounds  in  the  soil,  fundamental 
soil-moisture  constants,  and  a  variety 
of  studies  on  the  bacterial  activity  of 
soils,  factors  influencing  it,  and  rela¬ 
tionship  to  fertility. 

The  water  requirements  of  crops  as 
related  to  plant  characters  and  envi¬ 
ronmental  factors,  the  influence  of  soil 
types  and  of  fertilizers  on  the  compo¬ 
sition  of  crops,  relation  of  light  to 
plant  response,  the  duty  of  water  on 
crops  as  affected  by  various  conditions, 
and  factors  influencing  the  growth  and 
development  of  special  plant  parts, 
such  as  cotton  buds  and  bolls,  consti¬ 
tute  another  group.  Conditions  which 
affect  the  milling  strength  and  bak¬ 
ing  qualities  of  wheat  flour  is  the 
subject  of  several  projects,  while  oth¬ 
ers  are  devoted  to  biochemical  changes 
due  to  various  causes,  such  as  frosting 
of  wheat,  and  their  effects  on  bread¬ 
making  quality  and  market  value. 
There  are  physiological  studies  relat¬ 
ing  to  changes  in  the  ripening  of  crops 
and  in  their  storage  and  transporta¬ 
tion,  the  latter  notably  with  potatoes 
and  sweet  potatoes. 

Of  interest  to  range  agriculture  are 
numerous  studies  on  the  toxic  proper¬ 
ties  of  poisonous  plants  and  the  stage 
of  growth  at  which  they  are  particu¬ 
larly  dangerous ;  and  studies  of  the 
injury  to  grazing  tracts  by  rodents  and 
the  means  of  their  control. 

The  work  in  genetics  includes  both 
plants  and  animals.  Under  the  for¬ 
mer  come  studies  of  general  principles, 
the  laws  and  modes  of  inheritance,  the 
value  of  mutations,  linkage  relations 
and  variability,  and  the  application  of 
breeding  principles  in  the  systematic 
improvement  of  a  great  variety  of 
field  crops  and  fruits.  With  animals, 
the  breeding  work  includes  such  sub¬ 
jects  as  inbreeding,  inheritance  of  milk 
production  and  associated  characters 
in  cattle,  analysis  of  hereditary  fac¬ 
tors  determining  milk  and  meat  pro¬ 
duction,  principles  involved  in  fixing 
certain  desirable  characters  in  sheep, 
inheritance  of  fleece  characters  in 
purebred  and  crossbred  sheep,  fecun¬ 
dity  of  swine  and  conditions  affecting 


4 


REPORT  ON  THE  EXPERIMENT  STATIONS,  1926 


it,  cause  and  control  of  sterility  in 
mares,  and  inheritance  and  physiology 
of  various  qualities  in  poultry. 

The  subject  of  plant  diseases  and 
similar  troubles  is  a  very  active  one, 
as  indicated  by  the  classification 
above.  A  wide  range  of  diseases  af¬ 
fecting  a  large  variety  of  plants  are 
under  study  as  to  their  pathological, 
biological,  and  physiological  relation¬ 
ships,  as  well  as  means  of  control. 
Mosaic  diseases  of  crops,  the  degenera¬ 
tion  troubles  in  potatoes,  the  means 
of  transmission  of  disease  in  obscure 
instances,  and  the  basis  or  nature  of 
resistance  and  susceptibility  occupy  a 
prominent  place.  Notable  among  the 
latter  are  studies  of  the  relation  of 
nutritional  deficiencies  to  prevalence 
of  corn  rots,  the  influence  of  tempera¬ 
ture  and  moisture  conditions  on  plant 
infection,  and  the  physiological  as¬ 
pects  of  parasitology  as  a  key  to  the 
occurrence  of  these  troubles.  The  bio¬ 
logic  or  physiologic  forms  and  races 
of  disease  organisms  and  conditions 
producing  them  are  the  subject  of  an¬ 
other  important  series  of  investiga¬ 
tions. 

The  study  of  economic  insects,  the 
factors  influencing  outbreaks,  para¬ 
sitic  enemies,  and  other  means  of 
control,  have  always  constituted  a 
prominent  feature  of  the  Adams  fund 
program.  The  present  list  of  such 
studies  is  a  long  one,  as  the  classifica¬ 
tion  shows.  In  addition  to  the  de¬ 
tailed  investigation  of  individual  in¬ 
sects  and  groups,  a  dozen  or  more 
projects  relate  to  the  chemical  and 
physical  properties  of  insecticides  and 
fungicides,  the  manner  in  which  they 
operate,  and  their  effect  on  foliage; 
while  others  deal  with  insect  attract- 
ants  and  repellents  in  relation  to  their 
chemical  nature,  and  arsenical  resi¬ 
dues  on  fruits — the  means  of  removal 
and  effect  on  storage. 

Horticulture  comes  in  for  a  goodly 
number  of  thoroughgoing  investiga¬ 
tions,  especially  as  related  to  the 
physiological  manifestations  in  the 
group  of  plants  it  represents,  such  as 
the  nutrition  of  apple  trees,  the  influ¬ 
ence  of  fertilizer  applications  on  the 
physiological  functions  of  the  tree, 
fertility  and  sterility  of  varieties, 
fruit-bud  formation,  pruning  in  rela¬ 
tion  to  growth  and  as  a  factor  in 
blooming  and  the  setting  of  fruit, 
value  of  bud  selection  in  the  apple, 
factors  determining  hardiness,  and 
the  nature,  cause,  and  prevention  of 
winter  injury. 

The  subject  of  vitamins,  which  has 
been  so  richly  contributed  to  by  the 
work  of  the  American  stations,  con¬ 
tinues  to  receive  much  attention,  in¬ 


cluding  not  only  studies  of  their  rela¬ 
tion  to  proper  nutrition  but  factors 
which  affect  them,  such  as  conditions 
of  growth  and  curing  of  crops,  effect 
of  commercial  processes  in  condensing 
milk,  relation  to  breed  of  cows,  and 
capacity  of  storage  in  the  animal 
body.  Other  nutrition  studies  pertain 
to  the  nature  and  value  of  proteins 
from  various  sources,  the  requirements 
of  protein  and  energy  for  different 
purposes,  the  importance  of  ash  ingre¬ 
dients,  mineral  metabolism  and  min¬ 
eral  requirements,  basal  metabolism 
studies,  protein  storage  in  protoplas¬ 
mic  tissue,  and  a  long  list  of  other 
fundamental  investigations  in  nutri¬ 
tion,  many  of  wThich  have  applications 
to  man. 

With  poultry  there  are  projects  re¬ 
lating  to  feeding  and  management  as 
affecting  the  vigor  of  germ  in  hen’s 
eggs,  effects  of  deficiencies  of  feed  of 
hens  on  the  vitality  of  chicks,  condi¬ 
tions  of  incubation,  and  the  nature  and 
cause  of  watery  whites  in  eggs. 

There  are  numerous  studies  on  the 
physiology  of  milk  secretion,  the  chem¬ 
istry  of  milk  and  its  constituents, 
dairy  and  creamery  sanitation,  fac¬ 
tors  causing  sandiness  and  swell  in  ice 
cream,  and  tolerance  and  nutritive 
value  for  children  of  milk  of  varying 
composition. 

Most  prominent  among  the  studies 
of  animal  diseases  are  abortion,  hog 
cholera,  tuberculosis,  and  white  diar¬ 
rhea  of  chicks,  but  in  addition  a  con¬ 
siderable  list  of  other  diseases  affecting 
various  kinds  of  livestock  are  under 
investigation. 

The  above  survey  is  in  no  sense  ex¬ 
haustive  but  is  designed  merely  to  give 
an  idea  of  the  range  of  the  research 
and  the  fundamental  subjects  with 
which  it  is  dealing.  Its  significance 
is  not  confined  to  agriculture  itself, 
but  in  large  measure  the  studies  are 
of  very  vital  importance  for  the  wel¬ 
fare  of  the  human  race  in  its  proper 
feeding  and  the  maintenance  of  health 
and  in  meeting  the  prospective  de¬ 
mands  of  increasing  population. 

STABILITY  OF  ADAMS  FUND  RESEARCH 

Of  the  443  projects  active  during  the 
past  year,  126  have  been  in  operation 
for  from  5  to  10  years  and  119  for  10 
years  or  more.  Of  this  latter  group 
three-fourths  have  been  under  way  for 
from  10  to  15  years  and  the  remainder 
from  16  to  20  years.  No  less  than  22 
projects  have  been  continued  since  the 
beginning  of  the  fund,  many,  however, 
having  been  restated  to  conform  with 
progress  and  changes  in  the  course  of 
investigation. 
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This  shows  the  stability  of  research 
under  this  fund,  a  highly  important 
fact  when  it  is  considered  that  the 
research  relates  very  largely  to  prob¬ 
lems  of  an  intricate  character  whose 
solution  often  requires  many  years  of 
study.  Such  subjects  as  the  cumula¬ 
tive  effect  of  various  treatments  on 
soils,  the  nutritive  requirements  of  ap¬ 
ple  trees  at  different  stages  of  their 
growth,  the  interrelation  of  stock  and 
scion,  or  the  nature  and  transmission 
of  an  obscure  disease  or  physiological 
trouble,  naturally  require  protracted 
research  which  should  not  be  inter¬ 
rupted  until  definite  conclusions  have 
been  reached.  Other  projects  develop 
and  expand  as  the  study  of  them 
progresses.  One  step  leads  logically 
to  another,  and  this  serves  to  give  the 
work  continuity  over  long  periods. 

It  is  in  accordance  with  the  nature 
of  research  that  its  course  should 
change  with  advancing  stages  and 
that  the  procedure  should  be  adapted 
to  the  needs  which  such  progress  de¬ 
velops.  This  is  not  to  be  confused 
wfith  vacillation  and  shifting  of  pur¬ 
pose.  Although  the  point  of  view  and 
the  means  employed  may  shift,  pur¬ 
poseful  inquiry  adheres  to  the  objec¬ 
tive  as  long  as  there  is  adequate  en¬ 
couragement  to  do  so.  There  is  occa¬ 
sional  tendency,  however,  to  prolong 
a  project  by  digressing  into  unrelated 
side  lines,  without  completing  or 
bringing  to  a  definite  stage  the  re¬ 
search  upon  the  subject  originally  at¬ 
tacked.  There  is  some  evidence  also 
of  disposition  to  allow  projects  to  be¬ 
come  stereotyped  after  they  have  been 
laid  out,  and  to  continue  to  accumu¬ 
late  data  without  certainty  that  the 
process  represents  advance  or  that  the 
method  is  proving  adequate.  Such  a 
tendency  overemphasizes  the  feature 
of  continuity,  and  fails  to  stress  con¬ 
structive  study  with  concentration  on 
a  definite  objective. 

There  is  considerable  difference 
among  stations  in  the  latitude  allowed 
in  interpretation  of  the  scope  of  re¬ 
search  projects,  and  much  variation  in 
the  extent  to  which  such  projects  are 
kept  revised.  Sometimes  it  becomes 
necessary  for  the  Office  of  Experiment 
Stations  to  call  for  a  restatement,  or 
occasionally  for  a  realignment  of  the 
investigation.  This  is  not  designed  to 
control  the  course  of  the  investigation 
or  to  insist  on  projects  being  continued 
when  the  local  authorities  feel  it  is 
desirable  to  discontinue  them,  but 
rather  to  discourage  a  disposition  to 
vacillate,  to  lose  interest  in  a  project 
because  something  else  has  come  up 
which  proves  attractive.  An  investi¬ 
gator  who  lacks  the  persistence  and 


seriousness  of  purpose  to  carry  through 
a  project,  as  long  as  it  holds  promise, 
is  hardly  suited  to  advanced  types  of 
original  scientific  research. 

The  primary  object  in  the  adminis¬ 
tration  of  this  fund  has  been  to  con¬ 
serve  it  for  lines  which  mark  progress 
and  hold  promise,  and  to  keep  the 
project  statements  reasonably  up  to 
date,  as  an  expression  of  the  status  of 
the  investigation  as  well  as  of  its  na¬ 
ture  and  purpose.  This  effort  has  met 
with  cordial  response,  which  has  re¬ 
sulted  in  the  high  type  of  work  main¬ 
tained  under  the  act. 

PURE  VERSUS  APPLIED  SCIENCE 

There  is  frequent  reference  to  the 
distinction  between  pure  and  applied 
science,  with  emphasis  on  the  import¬ 
ance  of  research  which  develops  sci¬ 
ence  for  itself.  The  essential  character 
of  this  type  of  research  as  the  basis 
for  progress  in  applied  science  and  the 
growth  of  industry  is  thought  to  need 
popular  exposition.  Since  its  practical 
value  is  less  evident  to  the  public 
mind,  it  is  likely  to  be  regarded  as 
more  remote  and  to  receive  less  appre¬ 
ciation  and  support. 

Research  in  agriculture  has'  been 
commonly  thought  of  as  being  in  the 
field  of  applied  science,  and  hence  of  a 
different  order  from  that  which  has  no 
applications  in  sight.  The  latter,  be¬ 
cause  of  the  specialized  interest  in  it, 
is  sometimes  regarded  as  more  ab¬ 
struse  and  intensive.  In  the  earlier 
stages  the  maintenance  of  such  distinc¬ 
tions  was  often  regarded  as  essential, 
and  caution  was  exercised  to  restrain 
workers  from  straying  into  the  field  of 
pure  science. 

Experience  under  the  Adams  Act, 
with  the  attendant  development  of 
more  original  and  abstract  research, 
has  changed  this  attitude.  It  has  been 
especially  illuminating  in  showing  the 
relation  of  abstract  research  to  the 
solution  of  questions  presented  in  agri¬ 
culture.  These  questions  can  not  be 
answered  in  a  satisfying  or  adequate 
way  by  reliance  on  ready-made  sci¬ 
ence  ;  investigators  attacking  them 
must  in  large  measure  make  or  develop 
new  science,  extend  its  boundaries,  fill 
in  the  gaps,  and  unify  the  whole. 

While  the  ultimate  purpose  of  such 
research  is  the  service  of  agriculture 
through  science,  it  has  come  to  have 
much  in  common  with  pure  science  re¬ 
search.  Its  underlying  motive  is  to  get 
at  the  truth,  and  this  frees  it  from 
narrow  restraint.  It  is  not  confined  to 
applying  what  science  has  produced, 
but  is  a  definite  attempt  to  enlarge 
the  field  of  scientific  knowledge  by 
further  discovery  and  unification.  Such 
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research  is  not  limited  in  its  thorough¬ 
ness  or  the  depth  of  its  penetration  by 
any  narrow  discrimination  between 
what  relates  directly  to  an  applied 
question  and  that  which  enables  the 
theory  and  the  science  of  the  subject 
to  be  better  known. 

Many  a  station  investigator  is  now 
carrying  on  research  which,  for  the 
time  being,  is  pure  and  fundamental 
and  unrestricted  by  any  idea  of  im¬ 
mediate  application.  The  fact  that 
later  on  use  may  be  made  of  its 
results  in  explaining  phenomena  in 
practice  does  not  alter  its  abstract  or 
fundamental  character.  Such  studies 
as  those  relating  to  the  chemical  na¬ 
ture  of  proteins,  the  unraveling  of  the 
mystery  about  vitamins  and  their  rela¬ 
tion  to  normal  growth  and  health,  the 
factors  which  go  to  make  up  suscepti¬ 
bility  to  disease  or  account  for  the 
prevalence  of  infection  and  out¬ 
breaks — these  and  hundreds  of  others 
of  similar  character  are  not  essentially 
different  from  pure  science  research  in 
fields  of  less  general  interest.  They 
demonstrate  that  there  is  no  antago¬ 
nism,  no  impropriety,  no  sacrificing  of 
public  interest  by  the  taking  up  of 
such  lines  of  study. 

This  type  of  inquiry  by  the  stations, 
therefore,  no  longer  needs  defense. 
Relating  as  it  does  to  the  whole  range 
of  life  and  its  environment,  it  furnishes 
an  almost  unparalleled  illustration  of 
the  value  of  abstract  research,  and  it 
fills  a  large  place  in  the  advancement 
of  scientific  knowledge. 

There  is  a  difference  in  projects  as 
there  is  in  workers  with  regard  to  the 
nature  of  the  investigation  and  the 
source  of  the  science.  Some  workers 
and  some  projects  will  rely  mainly 
upon  the  existing  fundamental  facts, 
assembling  these  from  various  sources 
and  interpreting  them  in  relation  to 
the  question  in  hand,  while  other  in¬ 
vestigations,  if  thorough,  will  soon 
lead  into  the  field  of  acquiring  new 
facts  of  science.  There  is  need  for  the 
two  general  classes  of  investigation, 
and  there  will  continue  to  be  need  of 
the  latter  in  increasing  degree. 

The  Adams  Act  was  a  recognition  of 
these  facts.  It  was  to  encourage 
fundamental  research,  with  applica¬ 
tion  as  its  ultimate  motive  but  not  its 
limiting  factor.  There  can  be  no  ques¬ 
tion  of  the  inestimable  advantage  of 
this  act  during  the  past  20  years,  not 
alone  in  the  results  it  has  brought  but 
in  the  standards  and  the  spirit  it  has 
inculcated.  Its  constructive  value  has 
been  far  in  excess  of  its  proportion  to 
the  total  maintenance  funds.  With 
enlarged  support  for  station  work, 


there  is  further  opportunity  to  pre¬ 
serve  the  ideal  which  has  become  a 
tradition,  and  studiously  to  reserve  the 
Adams  fund  for  the  more  advanced 
type  of  scientific  research  at  the 
experiment  stations. 

PURNELL  PROJECTS 

A  total  of  680  projects  have  been 
organized  under  the  Purnell  Act  of 
1925.  The  number  per  station  ranges 
from  5  to  24,  the  average  being  a  little 
over  14.  Three  States  have  only  6 
Purnell  projects  and  4  others  have  8 
or  9,  while  5  have  20  or  more.  At  40 
stations  10  or  more  projects  are  car¬ 
ried  on  this  fund,  and  28  exceed  the 
average  mentioned. 

The  projects  fall  in  the  following 
groups :  Soils  and  fertilizers  27,  ge¬ 
netics  and  plant  improvement  22,  field 
crops  30,  pastures  and  ranges  12,  horti¬ 
culture  and  forestry  39,  plant  dis¬ 
eases  32,  entomology  43,  animal  pro¬ 
duction  83,  dairying  30.  veterinary 
science  17,  rural  engineering  16,  home 
economics  91,  agricultural  economics 
215,  and  rural  sociology  23. 

Of  the  total  number,  351  projects 
deal  with  production  subjects,  whereas 
329  are  in  the  newer  fields  of  home 
economics,  agricultural  economics,  and 
rural  sociology.  Thirty-five  per  cent 
of  the  whole  number  relate  to  agricul¬ 
tural  economics  and  sociology,  and 
1 3y2  per  cent  are  in  home  economics. 
This  makes  a  good  showing  for  the 
new  subjects.  Although  the  number 
is  somewhat  less  than  in  the  field  of 
production,  considerably  more  than 
half  the  Purnell  fund  is  apportioned 
to  these  newer  lines  of  inquiry. 

All  but  2  States  have  projects  at 
present  in  agricultural  economics, 
home  economics,  or  rural  sociology. 
In  12  States  these  subjects  constitute 
fully  three-fourths  or  more  of  the  total 
Purnell  projects.  In  24  States  they 
comprise  from  one-half  to  100  per  cent 
of  the  projects.  At  6  stations  the  en¬ 
tire  Purnell  fund  is  devoted  to  these 
groups  of  subjects,  with  none  allotted 
to  production  subjects. 

Agricultural  economics  supplies  the 
largest  number  of  projects  under  any 
subject.  Such  projects  are  in  prog¬ 
ress  in  all  except  four  of  the  States. 
One  State  has  18  projects  in  eco¬ 
nomics,  or  two-thirds  of  its  entire  list, 
and  another  has  11  projects,  or  one- 
half  its  total.  The  subject  has  been 
energetically  entered  upon,  and  the 
projects  cover  a  very  wide  range  of 
subjects  relating  to  marketing  chan¬ 
nels  and  machinery  of  distribution  of 
I  farm  products,  terminal  grain  mar- 
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kets,  warehousing  and  elevator  man¬ 
agement  and  cooperation  in  buying 
and  selling — success  and  failure  and 
principles  of  effective  management. 
Farm  management  and  farm  organiza¬ 
tion,  costs  of  production,  and  types  of 
farming  areas  represent  a  considerable 
group;  and  there  are  also  investiga¬ 
tions  of  the  status  and  condition  of 
cattle  and  sheep  raising  on  western 
ranges,  dairying  in  the  Northwest  and 
stock  raising  in  the  Coastal  Plain  re¬ 
gion  of  the  South,  the  apple  industry 
of  New  England  and  the  peach  indus¬ 
try  in  other  sections,  with  reference  to 
possibility  of  expansion,  and  similar 
inquiries  as  to  the  economic  adapta¬ 
tion  of  various  agricultural  industries 
to  different  sections.  Land  economics, 
values,  prices,  cycles,  and  successful 
utilization  represent  another  group  of 
projects,  and  closely  related  are  the  sub¬ 
jects  of  tenancy,  taxation,  credit  facili¬ 
ties,  farm-labor  turnover,  and  the  like. 

The  economic  field  covered  is  a  wide 
one,  much  of  the  work  being  in  coop¬ 
eration  with  the  Bureau  of  Agricul¬ 
tural  Economics  of  this  department. 
It  is  safe  to  say  that  nothing  of  the 
kind  in  this  subject  has  ever  before 
been  undertaken  on  so  extensive  a  scale. 

Home  economics  ranks  next  to  agri¬ 
cultural  economics  in  the  number  of 
projects  under  this  new  fund.  All  but  10 
of  the  States  have  inaugurated  new  proj¬ 
ects  in  that  field.  Some  of  the  others 
have  work  under  way  which  relates  to 
that  subject  but  is  conducted  with 
other  funds  or  under  other  auspices. 

The  projects  in  home  economics  fall 
under  the  general  heads  of  food  and 
nutrition,  including  studies  on  the  vita¬ 
mins  and  the  importance  of  other 
minute  food  accessories,  household 
management,  and  clothing  and  textiles. 
The  projects  in  nutrition  cover  such 
subjects  as  baking  qualities  of  flour 
of  different  origin  and  from  different 
sections,  fruit  juices  and  the  jellying 
of  fruits,  spoilage  of  canned  vege¬ 
tables,  the  utilization  of  calcium  and 
phosphorus  from  fresh,  dried,  and 
evaporated  milk,  causes  for  variation 
in  the  cooking  quality  of  potatoes,  diet 
and  nutritional  diseases  of  children, 
the  food  habits  of  farm  families  in 
different  sections  and  their  expendi¬ 
tures  for  food,  and  food  consumption 
in  relation  to  standards  of  require¬ 
ment  and  income.  The  household 
management  projects  include  such  sub¬ 
jects  as  fuels  for  cooking  purposes  in 
rural  homes,  application  of  electricity 
in  the  home,  routine  and  seasonal 
work  of  the  housekeeper,  household 
budgeting  and  accounting,  and  labor- 
saving  devices.  An  interesting  study 


under  the  head  of  textiles  relates  to 
factors  affecting  the  penetration  of 
ultra-violet  rays  of  the  sun  through 
animal  and  vegetable  fibers. 

The  subject  of  rural  sociology  is  less 
definitely  developed  from  the  stand¬ 
point  of  research  than  some  of  those  in 
which  there  are  an  accumulated  expe¬ 
rience  and  a  clearer  method  of  ap¬ 
proach.  However,  much  effort  has 
been  given  to  developing  effective  proj¬ 
ects  in  this  field  which  would  disclose 
not  only  the  conditions  and  attitudes 
but  avenues  of  beneficial  improvement. 

Thirteen  States  have  provided  for 
work  in  rural  sociology  and  have  23 
projects  under  way.  These  relate  to 
the  organization  of  typical  rural  com¬ 
munities,  types  of  rural  social  insti¬ 
tutions,  and  the  effective  location  of 
rural  centers  for  such  institutions  as 
churches,  schools,  libraries,  clubs,  etc. 
Others  deal  with  the  attitude  of  rural 
people  toward  organizations,  especially 
for  improving  social  and  other  condi¬ 
tions  in  the  country,  introducing  bet¬ 
ter  facilities,  and  securing  proper 
recognition  of  the  relation  of  town 
and  country  interests ;  while  several 
are  devoted  to  rural  leadership,  and 
to  young  people’s  organizations  as 
factors  in  rural  life.  The  farm  popu¬ 
lation  is  being  studied  with  reference 
to  movement  to  towns  and  cities,  the 
relation  of  this  to  community  ad¬ 
vantages  and  to  individual  ability,  and 
the  attitude  of  farm  families  toward 
farm  life,  with  the  reasons.  Although 
the  beginning  is  a  small  one,  the  sub¬ 
ject  is  one  which  is  expected  to  grow 
as  its  importance  and'  its  fundamental 
bearing  on  farm  living  are  developed. 

The  studies,  under  the  Purnell  Act 
in  the  general  field  of  production,  cover 
a  wide  scope,  as  is  indicated  by  the 
classification  mentioned  above.  For 
the  most  part  these  are  new  projects 
and  to  that  extent  supplement  the 
programs  of  investigation  previously 
under  way.  Usually  the  subjects  are 
carefully  selected  because  of  the  need 
for  information  on  them.  As  a  group, 
they  represent  a  high  type  of  investi¬ 
gation  directed  mainly  at  practical 
questions  but  approached  by  thorough 
methods  of  investigation.  The  stand¬ 
ards  set  are  not  outranked  by  those 
of  any  class  of  investigations  at  the 
stations  except  the  Adams  projects, 
which  are  more  uniformly  of  funda¬ 
mental  character. 

There  has  been  some  tendency  to 
overload  the  Purnell  fund,  with  conse¬ 
quent  danger  of  inadequate  financing 
of  individual  projects.  This  has  grown 
out  of  the  large  demand  for  taking  up 
investigations  in  new  lines  or  on  new 
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subjects.  It  has  been  quite  carefully 
guarded  against  by  the  stations,  and 
the  office  has  paid  special  attention  to 
the  budgets  as  a  means  of  insuring 
adequate  support  of  new  proposals. 
Although  the  fund  is  increasing  it  may 
easily  fall  into  the  previous  position  of 
other  funds,  i.  e.,  of  being  allotted  to 
more  new  projects  than  it  can  support 
as  they  develop  and  present  new  re¬ 
quirements.  To  avoid  this  may  re¬ 
quire  caution,  and  will  at  least  war¬ 
rant  attention  to  the  allotment  of  sup¬ 
port  from  this  fund  and  from  supple¬ 
mentary  sources.  Many  of  the  new 
projects  are  receiving  considerable  aid 
from  other  funds  of  the  stations. 

PROJECT  OUTLINES 

In  the  analysis  and  criticism  of  the 
new  projects  submitted,  the  attempt  has 
been  in  each  case  to  develop  a  clear  and 
reasonably  limited  objective,  to  bring 
out  the  new  ideas  which  lay  back  of 
the  investigation,  either  as  to  the  na¬ 
ture  of  the  problem  or  the  means  of 
approach,  and  to  fit  the  new  work 
into  the  existing  background.  The 
aim  has  been  to  place  the  program  of 
investigation  on  a  high  plane,  having 
regard  at  all  times  to  the  immediate 
or  the  ultimate  practical  bearings  of 
the  results.  The  effort  has  been  to 
avoid  mere  duplication  or  useless  repe¬ 
tition,  and  to  discourage  the  more  con¬ 
ventional  type  of  trials  and  experi¬ 
ments  which  do  not  take  account  of 
the  existing  status  of  investigation  or 
disclose  a  new  point  of  view  in  the 
plan  and  attack.  The  purpose  has 
been  to  obtain  a  systematic,  well- 
rounded  program  of  research,  made  up 
of  clear-cut  concrete  proposals  for 
sound  investigation  in  accordance  with 
modern  conception  and  present  knowl¬ 
edge,  of  such  number .  and  scope  as 
can  be  studied  in  a  thorough  and  con¬ 
clusive  way  with  the  means  available. 

Much  emphasis  has  been  placed  upon 
the  importance  of  a  carefully  con¬ 
sidered  project  outline1  in  the  belief 
that  careful  planning  in  advance  will 
tend  to  raise  the  standard  of  investi¬ 
gation  by  defining  clearly  the  ques¬ 
tion  to  be  studied,  indicating  the  major 
sources  of  information  and  their  spe¬ 
cific  bearing  upon  the  subject  of  study, 
and  deciding  upon  a  procedure  ade¬ 
quate  to  the  undertaking.  Such  care¬ 
ful  planning,  it  is  believed,  will  also 
serve  as  a  helpful  administrative  aid 
in  carrying  out  a  definite  and  effective 
research  policy  and  will  strengthen 
the  investigator’s  own  approach  to  the 
subject,  as  well  as  make  possible  in¬ 


telligent  judgment  upon  the  merits  of 
the  proposed  work  and  its  progress. 

STATE  SUPPORT 

The  question  is  sometimes  asked 
whether  the  States  are  leaning  on  the 
Federal  Government  in  the  support  of 
experiment  station^,  or,  if  not,  whether 
new  legislation  increasing  the  Federal 
support  would  not  encourage  them  to 
do  so.  This  is  partly  suggested  by  the 
fact  that  no  State  offset  is  required 
for  either  of  the  three  Federal  appro¬ 
priations.  Such  an  offset  was  consid¬ 
ered  in  connection  with  the  enactment 
of  the  Purnell  Act  but  discarded  be¬ 
cause  the  benefits  of  research  are  not 
limited  by  State  boundaries  but  in 
very  many  cases  are  national.  Fur¬ 
thermore,  they  supplement  the  investi¬ 
gations  of  the  central  Government,  and 
they  may  be  as  important  in  a  small 
State  as  in  a  large  one,  while  there, 
is  wide  disparity  in  the  burden  differ¬ 
ent  States  would  feel  in  meeting  the 
uniform  Federal  appropriation. 

As  a  matter  of  fact,  in  the  past  the 
appropriations  from  the  General  Gov¬ 
ernment  have  proved  a  stimulus  to 
the  States,  which  have  not  only  sup¬ 
plied  the  buildings,  land,  and  similar 
facilities,  but  made  increasing  appro¬ 
priations  for  station  maintenance.  The 
Association  of  Land-Grant  Colleges  and 
Universities  has  indorsed  the  view 
that  the  Purnell  Act  was  not  designed 
to  relieve  the  States  of  their  obliga¬ 
tions  to  the  stations,  and  that  assent 
to  the  act  would  imply  responsibilities 
for  added  capital  outlay  to  meet  en¬ 
larged  requirements.  There  is  no  ques¬ 
tion  that  already  this  enlargement  of 
the  stations  has  presented  necessities 
which  it  has  been  difficult  to  meet  in 
the  absence  of  legislative  sessions. 
However,  a  number  of  States  already 
have  provided  new  buildings  or  addi¬ 
tional  land,  and  where  specific  appro¬ 
priations  were  lacking  the  colleges' 
have  met  these  needs  from  their 
regular  funds  to  a  considerable  extent. 

The  expenditure  from  the  Purnell 
fund  for  buildings  and  land  has  been 
held  within  reasonable  bounds  and  has 
not  been  for  general  purposes  of  the 
stations  but  restricted  to  the  specific 
needs  of  projects  under  that  fund. 
The  total  charges  of  all  the  stations 
for  such  items  in  1926  amounted  to 
less  than  $18,000,  whereas  the  10  per 
cent  allowed  by  the  Purnell  Act  would 
aggregate  $96,000.  Only  a  single  sta¬ 
tion  used  the  full  amount  allowable, 
which  was  applied  to  the  purchase  of 


1  For  fuller  discussion  of  this  subject 
see  the  following :  Englund,  E.  the  proj¬ 
ect  OUTLINE  IN  AGRICULTURAL  ECONOMICS. 

Expt.  Sta.  Rec.  55  :  301-305.  1926. 
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additional  land.  This  shows  accept¬ 
ance  of  the  general  principle  of  look¬ 
ing  to  the  States  for  major  capital 
expenditures. 

There  have  been  only  isolated  cases 
of  proposals  to  reduce  State  appropria¬ 
tions  or  college  allotments  to  the  sta¬ 
tion  by  reason  of  the  coming  of  the 
Purnell  fund.  Such  tendencies  have 
been  resisted  by  the  department,  rein¬ 
forced  by  the  Association  of  Land- 
Grant  Colleges  and  Universities,  which 
has  felt  a  keen  responsibility  for  keep¬ 
ing  faith  with  the  General  Govern¬ 
ment  in  this  matter.  Indications  are 
that  the  policy  now  has  become  a 
recognized  principle  of  action. 

For  the  fiscal  year  ended  June  30, 
1926,  the  stations  in  the  48  States  had 
total  resources  amounting  to  $11,956,- 
760.43,  an  increase  of  $1,613,064.56  as 


compared  with  the  preceding  year.  This 
increase  was  due  largely  to  the  first 
annual  appropriation  under  the  Pur¬ 
nell  Act ;  but  if,  for  the  sake  of 
comparison,  the  Purnell  total  of  $960,- 
000  is  not  included,  there  remains  an 
increase  of  $653,064.56  as  compared 
with  an  increase  of  $309,621.31  for  the 
year  ended  June  30,  1925,  over  the 
year  ended  June  30,  1924.  Of  the 
total  amount  the  stations  had  for  their 
use  the  past  year,  $9,556,760.43  was 
from  State  sources.  Direct  State  ap¬ 
propriations  aggregated  $6,526,818.02. 
Balances  brought  forward  from  the 
preceding  year  amounted  to  $663,- 
834.29.  The  total  from  sales  was 
$1,470,550.11.  The  remainder,  $895,- 
558.01,  was.  derived  from  fees  and  mis¬ 
cellaneous  sources.  Totals  by  States 
are  shown  in  Table  1. 


Table  1. — Income  of  the  agricultural  experiment  stations  from  within  the  States 
for  the  year  ended  June  30,  1926 


States 


State  appro¬ 
priations 


Balances 


Fees 


Sales 


Miscella- 


Total 


Alabama _ 

Arizona _ 

Arkansas _ _ 

California _ 

Colorado.. . . 

Connecticut  State.. 
Connecticut  Storrs. 

Delaware . . 

Florida . . 

Georgia _ 

Idaho . . 

Illinois . . 

Indiana _ 

Iowa _ _ 

Kansas _ 

Kentucky . . 

Louisiana _ 

Maine _ 

Maryland _ 

Massachusetts _ 

Michigan _ 

Minnesota _ 

Mississippi _ 

Missouri _ 

Montana _ 

Nebraska _ 

Nevada. _ _ 

New  Hampshire _ 

New  Jersey _ 

New  Mexico _ 

New  York  Cornell . 
New  York  State. .. 

North  Carolina _ 

North  Dakota _ 

Ohio _ 

Oklahoma _ 

Oregon _ 

Pennsylvania _ 

Ehode  Island _ 

South  Carolina _ 

South  Dakota _ 

Tennessee _ 

Texas.... _ 

Utah _ 

Vermont _ 

Virginia. _ _ 

Washington _ 

West  Virginia _ 

Wisconsin _ 

Wyoming _ 


Total _ 

Federal  funds. 


Total. 


$34, 

99, 

57, 

466, 

104, 

167, 

32, 

18, 

273, 

8, 

46, 

380, 

209, 

265, 

102, 

111, 

50, 

38, 

80, 

128, 

288, 

221, 

103, 

37, 

101, 

112, 

3, 

4, 

106, 

7, 

240, 

285, 

60, 

265, 

710, 

30, 

117, 

73, 

1, 

72, 

57, 

37, 

270, 

60, 


,  500.  00 
242.  79 
755.  76 
444.  76 
343.  37 
697. 10 
000.  00 
500.  00 
381.  50 
800.  00 
288.  69 

254.  94 
137.  16 
000.  00 
400.  00 
932.  77 
093. 10 
000.  00 
221.  42 
904.  32 
000.  00 
504.  39 
479.  57 
059.  62 
883.  09 
416.  39 
043.  89 
500.  00 
483.  89 
500.  00 
896.  01 
025.  00 
000.  00 
400.  00 
200.  00 
000.  00 
000.  00 
934.  97 
393.  02 

255.  01 
920.  00 
351.  03 
048.  82 
223.  62 


72, 

111. 


249, 

54, 


588.  36 
222.  06 
500.  00 
637.  45 
454. 15 


6,  526,  818.  02 


$14,  586.  98 
775.  43 


30,  534.  63 

27,  875.  27 
157.38 

3,  901. 13 
2,  308.  50 
7,  368.  21 
347.  52 
1,  361.  49 
17,  962.  39 
140,  830.  92 
9,  630. 14 

28,  809.  42 
27,  407.  34 

569.  91 


$12,  807.  78 
‘19, "666."  66 


122,  443.  51 


709.  28 


39, 134.  06 
97,  729.  30 
30,  336.  90 
10,  016.  24 


17,  043.  46 
20, 146.  38 


42,  731.  30 
99,311.46 


34,  545. 18 
4,  013.  92 


937.  04 
3, 996.  58 


20,  291.  72 
"8," 678."  07' 


61,  892.  02 


57,  023.  82 
120,  591.  25 
2,  857. 17 
37,  771.  38 


1,  805.  21 
11,670.94 


15,  650. 18 


10,  983.  08 
*3,"  593."  03 
15," 659."  04 


16,  072.  50 


$7,  654.  82 
6, 147.  89 
14,  600.  00 
101,  422.  23 
36,  721.  07 


18,  771. 13 
9,  704.  59 
8,  017.  38 

3,  282.  89 
57,  006. 17 
83,  597.  73 

35,  463.  24 
19, 119. 17 
61,  906.  60 

7,  067.  20 

19,  650.  68 
16,  825.  86 

18,  089.  76 

36,  052.  68 
83,  460.  64 
12,  921.  78 
43,  528.  90 
23,  249. 12 
66,  015.  89 

4,  007.  61 
1,  644.  02 

37,  223.  66 
10,  000.  00 
28,  358.  22 
10,  860.  42 

19,  821.  62 
70, 176.  45 
57,  221.  47 

16,  217.  36 
45, 139.  73 

3, 136.  89 
5, 175.  20 
42,  363.  27 

17,  207.  22 
18, 197.  73 

101,  457.  76 
22,  319.  24 
1,  208.  32 

8,  557.  30 
49,  390.  75 
41,  442.  43 
59,  657.  96 


$10,  000.  00 


663,  834.  29 


590,  034. 17 


1,  470,  550. 11 


20,  426.  96 


10,  500.  02 
19,  033.  31 


54,  871.  03 


14, 120.  52 
995.  40 
16,  338.  20 
2.20 
946.  74 
2,  249.  97 


1,  069.  80 


18,  876.  71 
132.  53 


3.  50 
385.  58 
11,025.  00 
4,  024.  72 


13,  399.  85 
13,  095.  43 


66,  907.  24 


1,  961.  51 
"25,"  1 57."  62 


305,  523.  84 


$66,  741.  80 
106, 166.  11 
72,  355.  76 
631,  636.  36 
168,  939.  71 
197,  354.  50 
5.4, 934.  44 
39,  579.  63 
290,  454.  30 
17, 164.  90 
50, 933.  07 
455,  223.  50 
610,  880.  35 
310,  093.  38 
189,  462.  65 
298,  976.  01 
102, 187.  63 
68,  662.  32 
114,  094.  76 
189,  727.  58 
324,  999.  42 
406,  526.  46 
133,  444.  81 
135,  280.  08 
130,  215.  93 
178,  432.  28 
7,  988.  54 
29,  017.  31 
205,  732.  10 
37,  791.  72 
269,  254.  23 
304,  566.  99 
80,  207.  20 
403,  625.  27 
892,  037.  44 
49,  074.  53 
213,310.96 
90,  167.  29 
6,  568.  22 
116,  423.  49 
86,  798. 16 
55,  548.  76 
454,  064.  00 
82,  542.  86 
17,  280.  82 
94,  090.  25 
160,  612.  81 
141,  535.  46 
334,  453.  03 
79,  601.  25 


9,  556,  760.  43 
2,  400, 000.  00 


11,  956,  760.  43 
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REPORT  O N  THE  EXPERIMENT  STATIONS/  1926 


As  in  the  preceding  year,  all  the 
stations  received  State  aid  in  1926, 
but  in  several  instances  the  amount  of 
State  support  was  small.  The  State 
appropriations  of  four  stations  re¬ 
mained  without  change,  while  those  of 
27  stations  showed  an  increase  and 
those  of  19  a  decrease.  Three  sta¬ 
tions,  Illinois,  California,  and  Ohio, 
mentioned  in  the  order  of  increasing 
amounts  received,  reported  State  ap¬ 
propriations  or  allotments  amounting 
to  more  than  $300,000.  Nine  stations 
similarly  enumerated  received  between 
$209,000  and  $288,000,  namely,  Indiana, 
Minnesota,  New  York  Cornell,  Wiscon¬ 
sin,  Iowa,  North  Dakota,  Florida,  New 
York  State,  and  Michigan.  The  State 
appropriations  of  the  following  11  sta¬ 
tions  ranged  between  $100,000  and 
$168,000,  viz,  Montana,  Kansas,  Missis¬ 
sippi,  Colorado,  New  Jersey,  Washing¬ 
ton,  Kentucky,  Nebraska,  Oregon, 
Masaschusetts,  and  Connecticut  State. 
Twelve  stations  receiving  between 
$50,000  and  $100,000  were  Louisiana, 
Wyoming,  Arkansas,  South  Dakota, 
North  Carolina,  Utah,  South  Carolina, 
Virginia,  Pennsylvania,  Maryland, 
West  Virginia,  and  Arizona.  Seven  sta¬ 
tions — Oklahoma,  Connecticut  Storrs, 
Alabama,  Missouri,  Tennessee,  Maine, 
and  Idaho — received  from  $30,000  to 
$46,300.  The  Delaware  station  re¬ 
ceived  $18,500,  and  the  Rhode  Island, 
Nevada,  New  Hampshire,  New  Mexico, 
and  Georgia  stations  received  from 
$1,000  to  $10,000  each.  The  Vermont 
station  had  no  State  appropriation  as 
such,  but,  under  a  State  law,  devoted 
to  experimental  work  the  surplus  re¬ 
maining  from  the  State  appropriation 
for  inspection  of  commercial  fertilizers, 
commercial  feeding  stuffs,  and  agri¬ 
cultural  seed.  This  surplus  amounts 
to  about  $5,000  annually. 

For  more  detailed  statements  of  in¬ 
come  and  expenditures  see  pp.  113-122. 

EXPANSION  OF  WORK 

The  effect  of  the  additional  funds 
was  reflected  in  an  increase  of  about 


14  per  cent  in  number  of  research  proj¬ 
ects.  The  total  number  of  projects  re¬ 
ported  by  the  stations  as  active  during 
the  year  was  6,710,  as  compared  with 
5,688  in  the  previous  year.  Deducting 
58  purely  administrative  and  regula¬ 
tory  projects,  the  number  devoted  to 
research  and  experiment  was  6,652. 
Adding  the  155  projects  of  the  stations 
in  Alaska,  Hawaii,  Porto  Rico,  Guam, 
and  the  Virgin  Islands  gives  a  total  of 
6,865  research  and  experimental  proj¬ 
ects  as  compared  with  5,634  such  proj¬ 
ects  the  previous  year,  an  increase  of 
1,231  projects. 

The  group  distribution  of  the  proj¬ 
ects  remained  practically  the  same  as 
in  the  previous  year.  Field  crops  led 
with  1,642  projects,  followed  in  order 
by  horticulture,  918 ;  animal  hus¬ 
bandry,  554 ;  plant  pathology,  486 ; 
agricultural  economics  and  rural  soci¬ 
ology,  426  ;  entomology,  407 ;  dairy  ani¬ 
mals  and  dairying,  330;  soils,  321; 
agricultural  engineering,  221 ;  veteri¬ 
nary  medicine,  216 ;  fertilizers,  193 ; 
genetics,  171 ;  home  economics.  156. 

COOPERATION 

With  the  increase  of  projects  and 
the  broadening  of  the  scope  of  the  re¬ 
search  programs,  there  has  been  a 
notable  development  of  cooperative  re¬ 
lationships  and  undertakings.  The 
operation  of  the  Purnell  Act  has  stim¬ 
ulated  new  interest  and  activity  in 
cooperative  research.  The  selection  of 
a  limited  number  of  national  problems 
for  cooperative  study  under  this  act 
and  the  work  of  the  joint  committees 
of  the  department  and  the  stations, 
set  up  to  aid  in  formulating  coopera¬ 
tive  projects  and  encouraging  partici¬ 
pation  in  them,  has  been  very  influen¬ 
tial  in  this  respect.  The  development 
of  cooperation  has  been  especially 
marked  in  the  lines  of  economics,  home 
economics,  and  meat  production. 

The  extent  of  the  participation  of 
the  stations  in  national  cooperative 
projects  under  the  Purnell  Act  is 
shown  in  Table  2: 


Table  2. — Number  of  cooperative  Purnell  projects  and  of  States  talcing  part  in 

them. 


Subjects 

States 

Proj¬ 

ects 

Subjects 

States 

Proj¬ 

ects 

Marketing  livestock  and  livestock 

Miscellaneous  marketing  projects. 

12 

19 

products . . 

15 

20 

Vitamin  content  of  foods _ 

18 

25 

Marketing  fruits  and  vegetables... 

20 

23 

Rural  home  management . 

21 

26 

Apple  industry  in  the  Cumber¬ 

Rural  social  organizations  and 

land  Valley  _ 

4 

4 

agencies _ 

14 

22 

Marketing  grain . . 

7 

14 

Factors  influencing  the  quality 

Marketing  dairy  products 

12 

20 

and  palatability  of  meat _ 

16 

17 

Marketing  cooperatively  .. 

8 

11 

Corn  breeding _ 

4 

4 

Marketing  cotton — consumer  area 

requirements  _ _ 

3 

3 

Total . . . . . 

155 

209 

Surpluses  of  farm  products  . . 

1 

1 

STANDARDS  AND  MOTIVES  IN  RESEARCH 
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The  stations  are  cooperating  with 
the  department  in  over  500  formal 
projects  and  in  a  large  number  of  less 
formal  ways.  Groups  of  stations  are 
attacking  important  regional  problems 
cooperatively.  Within  the  stations 
there  is  evidence  of  a  growing  dispo¬ 
sition  to  disregard  departmental  bound¬ 
aries  in  concerted  study  of  important 
problems,  which  results  in  increased 
efficiency  and  speed  in  settling  such 
problems. 

STANDARDS  AND  MOTIVES  IN  RESEARCH 

The  work  of  the  experiment  stations 
in  the  past  20  years  shows  a  rapid  de¬ 
velopment  of  high  standards  of  excel¬ 
lence  and  of  the  motives  which  lie 
back  of  them.  It  is  one  of  the  prod¬ 
ucts  of  more  exacting  research  and 
more  diligent  seeking,  an  enlargement 
of  the  aim  to  get  not  merely  factsi 
but  understanding.  It  is  a  very  note¬ 
worthy  evidence  of  progress  in  agri¬ 
cultural  research. 

These  standards  and  motives  still 
vary  very  widely  among  individuals) 
and,  to  some  extent,  between  divisions: 
or  branches  of  the  work.  In  general, 
discrimination  is  more  marked  in  some 
of  the  older  branches  of  research  than 
in  some  of  the  newer  ones,  but  within 
each  group  there  is  considerable  varia¬ 
tion  in  grade.  Probably  it  may  be 
generalized  that  the  more  scientific 
the  character  of  a  line  of  investiga¬ 
tion,  the  more  discriminating  and 
exacting  is  the  research  in  its  stand¬ 
ards  and  methods.  In  those  lines 
which  have  continued  to  deal  more 
superficially  with  practical  questions, 
and  especially  with  elementary  con¬ 
ceptions  of  them,  there  has  been  less 
concern  for  the  scientific  character  of 
the  work,  the  means  of  advancing  it 
from  point  to  point,  and  the  effective¬ 
ness  of  methods. 

The  standards  for  such  work  may  be 
represented  by  group  records,  meager 
replication,  lot  feeding  and  weighing, 
even  self-feeding,  without  data  as  to 
what  individuals  are  doing,  the  range 
of  variation,  or  statistical  analysis  of 
results.  It  may  go  on  for  years  with¬ 
out  material  change,  although  varied 
as  to  conditions  and  details.  In  other 
lines  the  research  may  be  constantly 
more  intensive  and  exacting,  seeking 
new  avenues  of  approach,  not  satisfied 
unless  progress  is  being  made  in  knowl¬ 
edge  as  well  as  in  tentative  results. 
The  situation  therefore  reflects  the 
status  of  investigation  of  a  given  type, 
and  the  ideals  and  scientific  motive 
which  training  and  experience  have 
stamped  on  the  rank  and  file  of 
workers  engaged  in  it. 


This  difference  in  standards  and 
essentials  has  no  necessary  relation  to 
the  desire  to  aid  in  solving  problems 
of  importance  in  agricultural  practice. 
It  does  not  mean  that  one  group  is 
practical  and  the  other  academic.  It 
merely  signifies  a  difference  in  concep¬ 
tion  of  what  is  important.  The  desire 
to  be  helpful  may  be  quite  as  strong 
in  the  worker  who  is  exacting  of  him¬ 
self  and  his  work,  as  in  one  who  sees 
the  practical  high  spots  and  seeks  the 
shortest  route  to  reach  them.  The 
motive  of  one  is  quick  action  and 
popular  results,  even  though  these  are 
not  complete  or  permanent.  The  other 
finds  satisfaction  in  doing  things  in  a 
way  that  will  endure  and  will  advance 
the  reason  as  well  as  the  mechanics 
of  doing.  In  the  latter  case  there  is 
what  amounts  to  a  “passion  for  ex¬ 
cellence,”  a  desire  coupled  with  a  ca¬ 
pacity,  an  aptitude  as  well  as  a  high 
motive. 

Such  differences  in  standards  find 
concrete  expression  in  the  types  of 
project  outlines  set  up  for  new  pieces 
of  work,  as  well  as  in  the  means 
which  are  being  followed  in  current 
investigation.  In  both  cases  they  in¬ 
dicate  how  far  the  worker  intends  to 
carry  his  investigation  and  the  kind 
of  evidence  he  will  demand.  The  mo¬ 
tive  to  be  of  immediate  service  often 
has  led  to  a  type  of  testing  and  ex¬ 
perimenting  which  is  but  a  short  step 
beyond  current  advice  or  a  service  en¬ 
terprise,  and  this  is  revived  in  in¬ 
creased  volume  in  some  of  the  newer 
branches. 

The  lack  of  clear  differentiation  of 
research  from  other  forms  of  service 
is  indicated  by  the  subjects  proposed 
to  be  undertaken.  These  include  mak¬ 
ing  a  survey  of  the  agriculture  of  a 
State,  preparing  an  agricultural  map, 
collecting  statistics  and  making  esti¬ 
mates  on  various  features  of  agricul¬ 
ture,  and  the  formulation  of  outlooks 
expressing  the  general  situation  and 
prospects.  These  things  are  interest¬ 
ing  and  may  prove  useful,  but  as  statis¬ 
tics  they  lie  more  properly  in  the  field 
of  State  departments  of  agriculture, 
which  the  experiment  stations  should 
aim  to  stimulate  rather  than  usurp  or 
duplicate.  Other  proposals  of  a  serv¬ 
ice  nature  are  for  computing  price 
indexes,  recording  the  prices  at  which 
farm  lands  change  hands,  determining 
the  annual  income  from  farming  in  a 
State,  and  supervising  the  improve¬ 
ment  of  a  half-section  farm  in  a  new 
region.  Again,  subjects  are  advocated 
which  are  so  broad  and  many-sided 
that  the  comprehensive  title  leads  to 
little  more  than  a  cataloguing  and 
summarizing  of  farm  practice. 
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Of  a  somewhat  different  type,  but 
dependent  on  the  survey  and  question¬ 
naire  which  have  come  into  such  prom¬ 
inence,  are  a  group  of  projects  which 
aim  to  get  a  “  picture  ”  of  a  situation — 
a  type  of  farming,  a  branch  of  the 
industry,  the  financial  status — and  to 
gather  material  for  the  background. 
The  conception  and  standard  of  re¬ 
quirements  of  such  surveys  and  ques¬ 
tionnaire  inquiries  are  not  always  of 
a  very  exacting  nature,  although  the 
objective  is  one  of  much  importance. 
The  “  picture  ”  and  the  “  background  ” 
which  they  are  expected  to  give  may 
be  very  inadequate  and  indistinct.  It 
may  be  out  of  proportion  and  out  of 
focus.  It  may  mislead  the  investigator 
as  well  as  the  public.  This  possibility 
is  due  to  the  fact  that  the  work  is  too 
cursory  and  hasty  and  not  adequately 
checked.  Commonly  it  is  not  sub¬ 
jected  to  the  rigid  test  that  is  applied 
to  facts  and  observations  obtained  by 
the  experimental  method. 

The  attempt  to  get  a  true  picture  or 
an  accurate  idea  of  the  background  is 
by  no  means  a  simple  matter,  either  in 
theory  or  practice.  It  may  be  prema¬ 
ture  in  some  cases  because  of  lack  of 
basic  data,  or  in  others  a  vain  effort 
because  of  the  means  employed.  More 
likely  the  result  may  be  a  rough 
sketch. 

The  figure  of  speech  commonly  used 
in  this  connection  is  reversed,  for  in 
art  the  main  features  are  delineated 
and  the  background  put  in  afterward. 
What  in  the  type  of  work  mentioned 
is  designated  the  background  in  some 
conspicuous  cases  is  made  up  of  frag¬ 
mentary  information  from  various 
sources,  some  of  it  recognized  as  not 
very  accurate  or  reliable  and  other 
parts  deficient  in  amount  and  range. 
Upon  this  or  from  this  a  picture  is 
drawn  which  is  assumed  to  be  a  like¬ 
ness  but  is  not  easily  compared  with 
the  original  for  verification.  Large 
regional  problems  are  worked  upon  in 
this  way,  often  through  cooperation. 
For  many  of  the  cooperators  the  dan¬ 
ger  is  that  the  investigation  will 
evaporate  into  vast  general  and  hastily 
conducted  surveys  which  will  be  pieced 
together  and  summarized  as  expressing 
a  broad  general  fact,  an  average  of 
conditions,  or  a  combination  of  fac¬ 
tors  limting  and  determining  success¬ 
ful  production. 

The  question  at  this  stage  may  not 
be  more  one  of  method  than  of  stand¬ 
ard  of  achievement,  of  means  which 
satisfy  the  critical  exactions  of  the 
motive.  While  admittedly  rather  ele¬ 


mentary  and  representing  a  prelimin¬ 
ary  stage,  these  methods  and  standards 
are  becoming  established  and  given 
credence  to  an  extent  which  may  delay 
putting  more  exacting  ideals  into 
effect,  unless  they  are  soon  subjected 
to  critical  analysis.  If  the  motive  and 
the  basis  of  discrimination  remain 
latent  they  may  be  stifled.  On  the 
other  hand,  “  every  standing  for  a 
sound  ideal  sharpens  discrimination 
and  the  appreciation  of  fineness.” 

As  time  goes  on  progress  may  be 
expected  not  only  in  the  methodology 
but  in  clearer  discrimination  in  classi¬ 
fying  various  types  of  activity.  This 
will  distinguish  the  research  features 
more  definitely  from  various  forms  of 
service  which  provide  current  facts 
of  numbers  and  values  and  informa¬ 
tion  on  the  temporary  changes  in  status 
of  the  agricultural  situation.  These 
latter  are  useful  and  informing,  al¬ 
though  not  to  be  confused  with  re¬ 
search  ;  they  give  information  about 
things  as  they  are,  if  not  understand¬ 
ing  as  to  what  produces  them  or  what 
they  signify.  They  may  be  regarded 
as  business  facts  rather  than  the  scien¬ 
tific  or  basic  facts  out  of  which  knowl¬ 
edge  is  built. 

The  line  between  a  shrewd  guess 
and  an  actual  fact,  between  specula¬ 
tion  from  indications  and  conclusion 
from  sound  evidence,  may  be  much 
wider  than  is  realized  at  the  time. 
The  aim  in  scientific  research  is  to 
get  not  only  reliable  but  permanent 
facts,  those  likely  to  occur  again,  with 
a  knowledge  of  conditions  which  in¬ 
duce  them.  Scientific  interest  lies  less 
often  in  an  occurrence  than  in  recur¬ 
rence;  that  is,  in  something  that  may 
be  expected  and  predicted  after  the 
necessary  combination  of  circum¬ 
stances  to  induce  it  is  ascertained. 

In  the  past  much  of  the  work  which 
deals  with  economic  and  social  rela¬ 
tionships  and  with  certain  attitudes 
and  aspects  presented  in  the  home  has 
been  of  qualitative  nature.  A  later 
tendency  is  in  the  direction  of  quan¬ 
titative  determinations  but  on  a  differ¬ 
ent  basis.  At  present  these  determina¬ 
tions  are  sometimes  very  rough  esti¬ 
mates,  not  based  on  records  or  approxi¬ 
mations  noted  at  the  time,  but  state¬ 
ments  from  memory  or  guesses  made 
after  the  lapse  of  considerable  time. 
In  such  cases  reliance  is  placed  on 
large  numbers,  and  it  is  assumed  that 
the  practice  gives  sufficiently  accurate 
data  for  the  purpose  in  view.  But  who 
knows?  And  admitting  this  to  be 
true,  the  question  follows  whether  it 
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is  to  be  regarded  as  scientific  research, 
and  whether  it  meets  the  standards 
economic  research  should  strive  for 
if  it  is  to  reflect  the  method  of  science 
and  attain  its  reliability. 

These  questions  already  are  leading 
up  to  the  study  of  methods  with  a  view 
to  subjecting  them  to  critical  examina¬ 
tion  and  to  developing  means  to  meet 
the  need  of  quantitative  science. 
There  is  such  a  thing  as  misuse  of 
tools  in  research,  especially  in  the 
finer  types  of  activity.  As  the  work¬ 
man  can  not  turn  out  a  piece  of  cabi¬ 
network  with  a  broadax,  so  the  in¬ 
vestigator  can  not  rely  on  tools  that 
are  dull,  crude,  or  ill  adapted  to  the 
fine-grade  product  he  seeks  to  produce. 
Attempts  to  sharpen  these  tools  of 
research,  to  recognize  their  special 
uses  and  limitations,  and  to  develop 
others  better  adapted  to  special  pur¬ 
poses  may  mean  much  to  the  scientific 
character  of  the  research.  The  “  will 
to  be  definite”  is  a  hopeful  omen. 

THE  ARIZONA  STATION 

The  generally  bright  picture  of  the 
year  was  marred  by  an  unfortunate 
situation  at  the  University  of  Arizona, 
which  seriously  affected  the  experi¬ 
ment  station.  This  was  the  culmina¬ 
tion  of  difficulties  in  the  administra¬ 
tion  of  the  university  which  had  been 
brewing  for  several  years.  The  ex¬ 
periment  station  is  a  department  of 
that  institution  and,  with  the  college 
of  agriculture,  had  been  one  of  the 
storm  centers. 

The  university  administration  which 
came  into  effect  in  September,  1922, 
early  took  action  which  radically  dis¬ 
turbed  the  position  and  the  relation¬ 
ships  of  the  college  of  agriculture, 
affected  its  personnel,  and  confused  its 
administration.  There  were  notices  of 
impending  dismissals,  some  of  which 
materialized  or  were  forestalled  by 
resignations.  Gradually  the  experi¬ 
ment  station  was  subjected  to  a  type 
of  supervision  and  intimate  control 
by  the  executive  which  tended  to  dis¬ 
organize  its  administration,  and  seri¬ 
ously  interfered  with  the  security  of 
its  research  and  the  orderly  conduct  of 
its  affairs. 

As  a  result  it  became  impossible  for 
1  the  Office  of  Experiment  Stations  to 
t  deal  confidently  with  the  director  as 
s  the  responsible  officer  in  charge  of  the 
o  station,  because  it  was  evident  that 
e  he  was  not  given  authority  in  carry- 
t  ing  out  plans  and  policies  after  they 


had  been  decided  upon,  and  was  not 
in  position  to  protect  the  station  inter¬ 
ests.  Even  after  budgets,  allotments, 
and  plans  had  been  approved,  the  sign¬ 
ing  of  all  authorizations  and  requisi¬ 
tions  for  supplies,  travel,  and  other 
needs  of  the  station  work  was  assumed 
by  the  president,  who  undertook  to 
decide  in  individual  cases  whether  or 
not  they  should  be  allowed.  This  fre¬ 
quently  resulted  in  serious  delay, 
causing  annoyance  and  uncertainty, 
and  even  threatening  the  station  work 
at  important  junctures. 

Property  of  the  experiment  staff  on 
to  the  value  of  about  $2,000,  bought 
with  Federal  funds  for  use  on  research 
projects,  was  arbitrarily  diverted  to 
other  uses  in  another  part  of  the  uni¬ 
versity.  With  the  coming  of  the  Pur¬ 
nell  fund,  allotments  for  research  from 
State  sources  were  reduced,  thus  di¬ 
minishing  the  benefits  to  be  derived 
from  the  added  Federal  appropriation. 
This  was  in  violation  of  the  conditions 
under  which  the  Purnell  Act  was  se¬ 
cured,  and  of  the  admonition  of  the 
Secretary  of  Agriculture  that  the  new 
fund  should  not  be  used  to  relieve  a 
State  of  its  previous  responsibility. 
The  situation  was  disclosed  only  after 
protracted  delay  in  supplying  the  finan¬ 
cial  statements  called  for,  and  con¬ 
tinued  for  two  years. 

An  investigation  of  the  university 
in  the  spring  of  1926  engendered  bit¬ 
ter  personalities,  and  as  an  accom¬ 
paniment  the  station  work  was  practi¬ 
cally  suspended  as  far  as  provision  for 
its  continuance  was  concerned.  There 
was  prolonged  delay  in  the  required 
annual  appointment  of  members  of  the 
faculty,  including  those  of  the  station, 
with  notable  cases  hanging  in  the  bal¬ 
ance.  Only  tentative  budgets  and  as¬ 
signment  of  working  funds  were  avail¬ 
able  up  to  the  close  of  the  calendar 
year. 

At  critical  stages  the  Federal  funds 
were  twice  suspended,  but  were  re¬ 
stored  on  more  favorable  reports  in 
the  desire  to  avoid  unnecessary  injury 
to  the  station  and  to  give  every  oppor¬ 
tunity  for  an  amicable  adjustment. 

Ultimately,  with  a  radical  change  in 
the  board  of  regents,  due  to  resigna¬ 
tions  and  new  appointments,  the  presi¬ 
dent  of  the  university  resigned,  effec¬ 
tive  February  1,  1927,  and  a  policy 
favorable  to  the  interests  of  the  ex¬ 
periment  station  was  adopted.  This 
should  pave  the  way  for  the  restora¬ 
tion  of  authority,  security  of  person¬ 
nel,  and  protection  of  the  funds  and 
activities  in  this  field. 
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The  station  has  a  competent  staff 
of  workers  who  have  demonstrated 
their  ability  to  render  effective  service 
and  who  deserve  much  credit  for  the 
manner  in  which  they  remained  at 
their  posts  in  spite  of  harassing  difii- 
culties  and  delays  in  reappointment 
and  in  allotment  of  funds.  With  sym¬ 
pathetic  and  considerate  management, 
the  station  should  be  able  to  regain 
the  ground  it  has  lost  and  serve  effec¬ 
tively  the  varied  agricultural  interests 
of  the  State. 

ESSENTIALS  OF  GOOD  ADMINISTRATION 

The  Arizona  instance  is  a  new  and 
unneeded  evidence  that  few  things  are 
more  dangerous  to  the  well-being  of  a 
research  institution  than  uncertainty 
and  interference  in  the  administration 
of  its  affairs.  Investigators  will  main¬ 
tain  their  zeal  for  research  and  man¬ 
age  to  carry  it  on  in  the  face  of  many 
unfavorable  conditions  if  they  are  con¬ 
scious  of  appreciation  and  moral  sup¬ 
port  in  what  they  are  doing  and  of 
confidence  in  their  strivings.  They 
will  forego  much  if  there  is  regard  for 
their  position  and  an  effort  to  make 
conditions  as  favorable  as  possible. 
But  if  there  is  lack  of  expressed  ap¬ 
preciation  of  what  research  implies,  a 
cramping  of  individuality,  undue  re¬ 
striction  and  interference  in  small 
affairs,  uncertainty  of  position  and 
support,  there  will  be  not,  only  loss  of 
morale  and  of  wholehearted  loyalty, 
but  also  suppression  of  initiative  and 
a  dampening  of  enthusiasm,  which  are 
the  mainsprings  of  productive,  original 
effort.  This  does  not  imply  necessity 
for  coddling,  but  instead  the  encour¬ 
agement  of  initiative  and  individual 
responsibility. 

Research  is  more  sensitive  to  ad¬ 
verse  conditions  than  any  other  branch 
of  university  activity.  This  is  because 
it  is  not  routine  or  conventionalized 
but  constructive  and  creative,  an  indi¬ 
vidual  product  of  close  mental  applica¬ 
tion.  Distractions  and  disturbances, 
uncertainty  and  apprehension,  even 
though  they  do  not  actually  touch  those 
engaged  in  research,  are  adverse  in 
their  reflected  effects ;  and  when  re¬ 
search  becomes  enveloped  in  strife  and 
turmoil  or  the  center  of  it,  more  con¬ 
centration  and  devotion  than  most  men 
possess  are  required  to  overcome  such 
influences. 

Research  can  not  survive  close  su¬ 
pervision  by  many  masters,  and  it  can 
not  flourish  in  a  doubting,  inhospitable 
environment  which  puts  it  constantly 
on  the  defensive.  Latitude  for  initi¬ 


ative  and  responsibility  must  be 
granted  if  independence  and  origi¬ 
nality  are  to  be  developed.  This  is 
true  even  though  in  individual  cases 
the  process  may  seem  one  of  “  mud¬ 
dling  through  ”  and  may  call  for  , 
indulgence. 

It  is  partly  for  these  reasons  that  a 
director  is  provided  at  the  head  of  the 
experiment  station  and  large  authority  j 
conferred  upon  him.  He  must  be  one  ' 
who  tempers  desire  and  expectation 
with  patience  and  tolerance,  and  hasty  j 
judgment  with  intelligent  understand¬ 
ing.  The  policy  of  a  station,  the  ex-  j 
tent  of  its  support,  the  general  lines  | 
it  shall  pursue,  the  particular  branches  j 
it  shall  stress — these  are  matters  for  I 
determination  by  the  governing  and  j 
administrative  authorities  of  the  par¬ 
ent  institution,  acting  in  considerable 
measure  on  the  advice  and  recom¬ 
mendations  of  the  station  director. 
With  this  approved  background  for 
general  guidance,  the  administration 
ought  then  to  be  committed  very 
largely  to  the  executive  officer  of  the 
station,  with  conference  and  advice 
where  needed  and  a  freedom  of  inter¬ 
course  which  will  recognize  the  proper 
relationships  to  the  institution  as  a 
whole. 

From  the  nature  of  its  work  and  its  j 
outside  contacts,  it  is  customary  to 
confer  a  larger  measure  of  responsi-  j 
bility  on  the  station  director  than  on 
the  dean  of  a  college,  and  to  regard  his 
staff  as  primarily  responsible  to  him 
for  their  conduct  and  in  their  super¬ 
vision.  The  responsibility  for  the  suc¬ 
cess  and  the  adequacy  of  the  station 
within  its  means  rests  in  the  first  in¬ 
stance  upon  him  ;  the  promotion  of  the 
morale  of  the  station,  passing  upon 
proposed  additions  to  the  staff,  super¬ 
vision  of  station  property  and  of  ! 
funds  assigned  to  it,  including  the  j 
issuing  of  requisitions  and  other  neces¬ 
sary  requirements,  as  wrell  as  the  main¬ 
tenance  of  outside  contacts,  are  proper  i 
functions  of  the  director’s  office,  i 
From  his  professional  knowledge  and  j 
his  relationship  to  the  investigations,  ; 
the  director  is  in  better  position  than  ( 
anyone  else  to  determine  the  advisa-  i 
bility  of  an  expenditure  under  ap-  t 
proved  plans.  Many  important  matters  t 
necessarily  must  be  intrusted  to  him  t 
if  he  is  to  discharge  his  functions,  and  f 
as  the  authorized  head  of  the  station  j 
he  may  safely  be  trusted  to  take  up  ( 
with  his  chief  executive  any  unusual  \ 
or  doubtful  item  of  procedure.  a 

If  the  incumbent  is  not  found  com-  r 
petent,  the  remedy  does  not  lie  in  the  f 
provision  of  checks  and  the  curtailing:  <] 
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of  authority,  with  divided  responsi¬ 
bility.  For  a  chief  executive  to 
attempt  to  deal  in  detail  with  station 
affairs,  either  regularly  or  intermit¬ 
tently,  except  through  his  director,  is 
opposed  to  the  principles  of  good 
administration.  It  is  likely  not  only  to 
destroy  authority  and  influence,  which 
are  a  main  reliance  in  station  manage¬ 
ment,  but  to  be  a  source  of  irritation 
and  uncertainty. 

The  station  director  is  the  officer 
with  whom  the  Office  of  Experiment 
Stations  uniformly  deals  in  matters 
relating  to  the  carrying  out  of  plans 
and  measures  after  they  have  been 
agreed  upon.  He  is  familiar  with  the 
department’s  interpretation  of  the 
Federal  acts,  and  it  is  to  him  that  the 
department  looks  to  see  that  the  spirit 
of  these  acts  are  preserved  in  the  con¬ 
duct  of  the  station  in  his  charge.  The 
Federal  funds  are  paid  to  the  States 
in  advance  in  order  to  avoid  delays 
or  embarrassment  in  the  conduct  of 
research  from  lack  of  funds.  While 
the  responsibility  of  the  States  for 
these  funds  is  fully  recognized  and  the 
usual  precautions  for  safeguarding 
them  are  commended,  it  has  not  been 
considered  that  there  was  warrant  for 
setting  up  regulations  or  procedure 
that  would  interfere  with  this  rela- 
tionsh'p. 

The  department’s  supervision  of 
these  funds  is  based  in  very  large 
measure  on  confidence.  An  interrup¬ 
tion  of  the  established  relationships 
and  procedure  is  likely  to  be  destruc¬ 
tive  of  this  confidence,  and  may  be¬ 
come  grounds  for  suspension  of  the 
Federal  appropriations. 

PERSONNEL 

The  number  of  station  employees 
increased  during  the  year  from  2,530 
to  2,754,  or  9  per  cent,  owing  largely 
to  inauguration  of  new  work  under 
the  Purnell  Act.  Of  the  total  num¬ 
ber,  approximately  one-half  are  em¬ 
ployed  exclusively  in  station  work. 
The  others  have  teaching  or  extension 
duties  or  both  in  addition  to  station 
work.  While  the  proportion  of  part- 
time  service  for  research  is  still  large, 
there  is  evidence  of  a  growing  realiza¬ 
tion  of  the  need  of  uninterrupted  time 
for  this  purpose.  This  is  often  made 
possible  by  so  grouping  teaching  and 
other  duties  that  a  particular  part  of 
the  day  or  certain  days  of  the  week 
are  made  available  for  uninterrupted 
research.  In  other  cases  it  has  been 
found  practicable  to  assign  the  other 
duties  to  a  part  of  the  year  when  they 


interfere  least  with  the  experimental 
work.  This  has  proved  very  advan¬ 
tageous,  especially  in  case  of  persons 
carrying  several  courses  of  instruc¬ 
tion.  Much  of  the  station  work  is  of  a 
nature  calling  for  continuous  applica¬ 
tion,  often  with  freedom  to  go  out  into 
the  State  to  collect  data  or  carry  on 
studies,  and  makes  time  adjustment 
which  adequately  provides  for  such 
work  imperative. 

The  relatively  limited  number  of 
changes  in  personnel  indicates  that  the 
stability  among  station  workers  shown 
.by  the  previous  year’s  report  con¬ 
tinues  to  a  gratifying  degree.  The 
major  changes  and  additions  in  per¬ 
sonnel  were  as  follows : 

Changes  in  directorships. — S.  B.  Haskell, 
director  of  the  Massachusetts  station, 
was  made  acting  head  of  the  division 
of  agriculture  in  the  college.  J.  G. 
Lipman,  director  of  the  New  Jersey 
stations,  was  granted  leave  of  absence 
to  attend  a  meeting  of  the  executive 
committee  of  the  International  Com¬ 
mittee  of  Soil  Science,  hefd  at  Gronin¬ 
gen,  Holland.  R.  Menendez  Ramos, 
director  of  the  Insular  experiment  sta¬ 
tion  of  the  Porto  Rico  Department  of 
Agriculture,  resigned  in  December, 
1925,  and  was  succeeded  by  F.  A. 
Lopez  Dominguez,  chief  of  the  division 
of  chemistry  of  the  station.  In  addi¬ 
tion  to  his  duties  as  director  of  the 
West  Virginia  station,  H.  G.  Knight 
was  made  dean  of  the  college  of  agri¬ 
culture,  succeeding  G.  R.  Lyman,  who 
died  June  7,  1926.  F.  B.  Morrison 
served  as  acting  director  at  the  Wis¬ 
consin  station  during  the  absence  of  the 
director,  H.  L.  Russell,  who  spent  the 
year  in  the  Orient  investigating  educa¬ 
tional  work  in  physiological  and  bio¬ 
logical  sciences  and  their  application 
to  agriculture. 

Other  changes. — Appointments  at  the 
Alabama  station  included  Georgia  W. 
Burton,  head  of  the  research  work  in 
home  economics ;  C.  D.  Miller,  associate 
agricultural  engineer;  and  W.  H. 
Pierre,  associate  soils  chemist. 

W.  T.  McGeorge  was  appointed  asso¬ 
ciate  chemist  at'  the  Arizona  station, 
succeeding  C.  N.  Catlin,  who  died  No¬ 
vember  12,  1925.  Margaret  L.  Cam- 
mack  was  appointed  research  specialist 
in  home  economics.  J.  G.  Brown,  plant 
pathologist  of  the  station,  returned 
from  a  year’s  sabbatic  leave,  spent  at 
the  University  of  Chicago. 

W.  H.  Sachs,  associate  agronomist 
at  the  Arkansas  station,  resigned.  A 
new  substation  for  cotton  experiments 
was  established  at  Marianna  in  the 
eastern  part  of  the  State,  and  E.  B. 
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Whitaker,  a  former  extension  worker, 
was  placed  in  charge. 

W.  L.  Howard,  pomologist  at  th? 
California  station,  was  made  also  di¬ 
rector  of  the  branch  of  the  college 
of  agriculture  at  Davis.  H.  J.  Web¬ 
ber,  director  of  the  citrus  station  at 
Riverside ;  C.  M.  Haring,  veterinarian ; 
and  E.  C.  Yoorhies,  associate  agricul¬ 
tural  economist,  returned  to  their 
duties  at  the  station  after  a  year’s 
absence  spent  in  study  and  travel 
abroad.  R.  L.  Adams,  head  of  the 
division  of  farm  management,  was 
granted  a  leave  of  absence  to  act  as 
director  of  markets  in  the  new  State 
work. 

At  the  Colorado  station  the  resigna¬ 
tion  is  noted  of  Nellie  E.  Goldthwaite, 
associate  in  home  economics. 

G.  C.  White,  dairy  husbandman  at 
the  Connecticut  Storrs  station,  was 
made  also  dean  of  the  division  of  agri¬ 
culture  in  the  college,  succeeding  W.  L. 
Slate,  jr.,  now  the  station  director. 

E.  O.  Anderson  was  placed  in  charge 
of  the  dairy  manufactures  work.  Mar¬ 
garet  Schneider,  statistician  in  poul¬ 
try  genetics,  resigned. 

H.  L.  Dozier  was  appointed  ento¬ 
mologist  at  the  Delaware  station,  effec¬ 
tive  August  15,  and  C.  L.  Benner,  agri¬ 
cultural  economist,  assumed  his  duties 
September  1,  1925. 

Among  the  appointments  at  the 
Florida  station  were  those  of  C.  V. 
Noble,  head  of  the  department  of  agri¬ 
cultural  economics;  Ouida  D.  Abbott, 
head  of  the  department  of  home  eco¬ 
nomics  research ;  A.  L.  Shealy,  veter¬ 
inarian  ;  and  A.  F.  Camp,  plant  physi¬ 
ologist.  E.  F.  Grossman  succeeded  G. 

D.  Smith  as  associate  entomologist  in 
cotton-disease  investigations. 

W.  G.  Friedemann  was  appointed 
chemist  at  the  Georgia  station  vice 

F.  H.  Smith,  resigned.  Susan  J. 
Mathews  and  Catherine  Newton,  nu¬ 
trition  specialists  of  the  Georgia  State 
College  of  Agriculture,  were  added  to 
the  station  staff  for  cooperative  work. 
Frank  Van  Haltern  was  appointed 
associate  botanist. 

At  the  Idaho  station  H.  C.  Dale  was 
appointed  agricultural  economist  and 
Alan  Dailey  agricultural  editor. 

M.  J.  Dorsey  was  appointed  chief 
in  pomology  at  the  Illinois  station. 
C.  L.  Stewart  was  made  chief  of  the 
newly  established  department  of  agri¬ 
cultural  economics  at  this  station,  and 
L.  J.  Norton  assistant  chief.  G.  H. 
Dungan  returned  from  the  University 
of  Wisconsin  graduate  school  to  take 
up  the  duties  of  assistant  chief  in 
crop  production,  and  W.  S.  Brock  of 


the  extension  division  was  added  to 
the  staff  as  assistant  chief  in  sys¬ 
tematic  pomology.  C.  A.  Garner  was 
appointed  associate  in  olericulture.  G. 

E.  Fager  and  A.  C.  Yogele,  associates 
in  horticulture,  resigned. 

A.  G.  Philips,  head  of  the  poultry 
department  at  the  Indiana  station,  re¬ 
signed  May  1,  1926,  and  was  succeeded 
by  his  associate,  C.  W.  Carrick.  H.  R. 
Kraybill  was  appointed  station  and 
State  chemist.  F.  C.  Gaylord  of  the 
extension  service  was  transferred  to 
the  station  as  associate  in  horticulture. 

The  Iowa  station  appointed  J.  A. 
Schulz  of  its  staff  as  assistant  chief 
in  nutrition  to  succeed  A.  R.  Lamb, 
resigned.  Other  resignations  at  this 
station  were  F.  F.  Sherwood,  assistant 
chief  of  dairying,  and  H.  J.  Harper, 
assistant  chief  soil  chemist. 

P.  M.  Gilmer  was  appointed  ento¬ 
mologist  at  the  Kansas  station  and 
placed  in  charge  of  a  laboratory  in 
the  southern  part  of  the  State,  estab¬ 
lished  in  the  spring  of  1926  in  coopera¬ 
tion  with  the  Bureau  of  Entomology 
of  this  department,  for  the  study  of 
the  codling  moth.  E.  C.  Converse  was; 
appointed  meteorologist ;  W.  H.  Martin, 
associate  in  dairy  manufactures ;  and 

F.  L.  Duley,  associate  in  soils.  J.  H. 
Merrill,  entomologist,  resigned,  and 
Eric  Englund,  agricultural  economist, 
was  granted  a  year’s  leave  of  absence 
for  graduate  study. 

Mariel  Hopkins  was  elected  head  of 
the  department  of  home  economics  es¬ 
tablished  September  1,  1925,  at  the 
Kentucky  station,  and  W.  A.  Anderson 
succeeded  P.  H.  Senn  as  microscopist 
in  the  department  of  feed  control. 

W.  H.  Dalrymple,  for  29  years  veteri¬ 
narian  at  the  Louisiana  station  and 
for  a  number  of  years  the  associate 
director,  died  July  17,  1925.  W.  G. 
Taggart,  formerly  in  charge  of  the 
sugar  station  at  Audubon  Park,  was 
elected  assistant  director  of  the  sta¬ 
tions,  with  residence  at  Baton  Rouge. 
J.  J.  Munson,  professor  of  mechanical 
engineering,  was  added  to  the  station 
staff  for  research  work  in  sugar  engi¬ 
neering,  and  D.  N.  Barrow,  of  the 
extension  service,  was  transferred  to 
the  station  for  seedling  cane  work  to> 
be  done  in  cooperation  with  the  Office 
of  Sugar  Plant  Investigations  of  this 
department.  Jane  Dale  was  appointed 
October  1.  1925,  to  do  research  in  vita¬ 
min  work ;  this  position  she  resigned 
in  June,  1926.  A.  F.  Kidder,  agrono¬ 
mist,  resigned  June  15,  1926,  to  take 
up  cotton-breeding  work  in  Peru. 

The  Maine  station  appointed  C.  H„ 
Merchant,  professor  of  agricultural 
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economics  in  the  college,  as  head  of 
the  new  division  established  in  the  fall 
of  1925.  F.  V.  Owen  was  appointed 
associate  biologist  in  charge  of  the 
plant-breeding  projects  at  the  station. 

The  departments  of  animal  and 
dairy  husbandry  at  the  Maryland  sta¬ 
tion  were  consolidated  and  De  Voe 
Meade,  the  animal  husbandman,  was 
made  head  of  the  new  department. 
J.  A.  Gamble,  dairy  husbandman,  re¬ 
signed. 

J.  H.  Frandsen  was  elected  head  of 
the  departments  of  animal  and  dairy 
husbandry  at  the  Massachusetts  sta¬ 
tion,  effective  April  1,  1926,  and  C.  It. 
Fellers,  of  the  University  of  Washing¬ 
ton,  was  appointed  research  professor 
of  horticultural  manufactures.  Helen 
Knowlton,  of  the  teaching  staff,  was 
transferred  to  the  station  for  research 
work  in  home  economics  under  the 
Purnell  Act  for  the  period  from  Janu¬ 
ary  1  to  June  30,  1926.  Other  trans¬ 
fers  from  teaching  to  research  work 
included  H.  W.  Yount  in  agricultural 
economics  and  A.  W.  Phillips  in  dairy¬ 
ing.  L.  A.  Bradley  succeeded  C.  H. 
Werkman  as  assistant  research  pro¬ 
fessor  of  microbiology,  and  W.  D. 
Whitcomb  was  appointed  assistant  re¬ 
search  professor  of  entomology,  effec¬ 
tive  September  1,  1925,  with  head¬ 
quarters  at  the  Market  Garden  Field 
Station,  Waltham. 

A.  R.  Marston  was  appointed  agron¬ 
omist  at  the  substation  for  corn  borer 
research  work,  recently  established  by 
the  Michigan  station  at  Monroe. 

W.  H.  Alderman,  chief  of  the  divi¬ 
sion  of  horticulture  at  the  Minnesota 
station,  was  given  a  year’s  leave  of 
absence  for  a  study  of  the  fruit  and 
vegetable  methods  in  western  and 
southern  United  States  and  as  far 
north  as  British  Columbia.  Henry 
Schmitz,  of  the  University  of  Idaho,  be¬ 
came  head  of  the  division  of  forestry 
of  the  station,  effective  July  1,  1925. 

J.  N.  Lipscomb  relinquished  his 
duties  as  agricultural  economist  at 
the  Mississippi  station  to  become  dean 
of  the  school  of  agriculture.  L.  E. 
Long  was  appointed  research  econ¬ 
omist,  R.  H.  Smith  research  chemist, 
and  J.  M.  Langston  associate  ento¬ 
mologist  in  the  absence  of  H.  W.  Allen. 
Dorothy  Dickins  was  made  head  of 
the  new  department  of  home  economics 
research.  K.  U.  Jones,  veterinarian, 
resigned  and  was  succeeded  by  C.  B. 
Cain. 

Eva  M.  Davis  was  appointed  for  re¬ 
search  work  in  home  economics  at  the 
Missouri  station  and  F.  L.  Thomsen 


for  marketing  work  in  agricultural 
economics. 

Jessie  E.  Richardson  was  elected 
head  of  the  department  of  research  in 
home  economics  at  the  Montana  sta¬ 
tion  and  W.  B.  Mabee  entomologist. 
The  resignation  was  reported  of  E.  L. 
Currier,  head  of  the  department  of 
farm  management. 

The  Nebraska  station  appointed 
Harold  Hedges  research  professor  of 
rural  economics,  effective  August  1, 
1925,  and  Greta  Gray  research  asso¬ 
ciate  professor  of  home  economics. 
F.  R.  Nohavec,  tractor  testing  engi¬ 
neer,  resigned  August  1,  1925. 

F.  B.  Headley  was  appointed  chief 
of  the  new  department  of  farm  de¬ 
velopment  at  the  Nevada  station. 

F.  S.  Prince  was  appointed  research 
specialist  in  soils  and  crops  at  the 
New  Hampshire  station. 

H.  F.  Huber  was  relieved  of  his 
work  in  the  department  of  horticul¬ 
ture  and  made  assistant  director  of 
the  New  Jersey  stations,  effective 
January  1,  1926.  W.  H.  Allen  was  ap¬ 
pointed  acting  head  of  the  poultry  de¬ 
partment  vice  G.  W.  Hervey,  resigned. 

At  the  New  Mexico  station  .A.  L. 
Walker  was  placed  in  charge  of  the 
new  department  of  agricultural  eco¬ 
nomics,  L.  N.  Berry  succeeding  him  as 
head  of  the  poultry  department.  H. 
W.  Titus,  nutrition  chemist,  resigned 
to  take  up  work  with  the  Bureau  of 
Animal  Industry  of  this  department. 

W.  A.  Stocking,  dairy  husbandman 
at  the  New  York  Cornell  station,  and 
acting  director  of  the  station  during 
1913-14,  died  February  3,  1926.  W.  W. 
Fisk,  dairy  husbandman  at  this  sta¬ 
tion,  was  granted  a  leave  of  absence  for 
15  months,  beginning  April  1,  1926,  for 
consulting  work  with  commercial  inter¬ 
ests  in  western  New  York.  Leave  of 
absence  for  study  and  research  work 
was  granted  to  H.  W.  Riley,  head  of 
the  department  of  agricultural  engi¬ 
neering,  L.  A.  Maynard  in  animal  hus¬ 
bandry,  C.  H.  Myers  in  plant  breeding, 
W.  I.  Myers  in  agricultural  economics, 
and  G.  W.  Herrick  in  entomology. 

At  the  New  York  State  station  O.  M. 
Taylor,  associate  in  research  in  horti¬ 
culture,  resigned,  having  completed  26 
years  of  service.  The  resignation  is 
also  noted  of  R.  L.  Shriner,  associate 
in  research  in  biochemistry.  Appoint¬ 
ments  in  the  rank  of  associate  were 
C.  B.  Sayre  in  research  horticulture 
and  L.  K.  Jones  in  research  plant 
pathology.  A.  C.  Dahlberg  was  pro¬ 
moted  from  associate  to  chief  in 
research  in  dairying. 
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F.  A.  Wolf,  plant  pathologist  at  the 
North  Carolina  station,  resigned  in 
July,  1925,  to  come  to  this  department, 
and  was  succeeded  by  his  associate, 
S.  G.  Lehman.  R.  F.  Poole  was  ap¬ 
pointed  associate  plant  pathologist,  and 
C.  D.  Grinnells  dairy  investigator. 
The  new  work  in  rural  economics  at 
the  station  wTas  carried  on  by  the  fol¬ 
lowing  members  of  the  teaching  staff : 
C.  C.  Taylor,  W.  A.  Anderson,  A.  J. 
Honeycutt,  G.  W.  Forster,  R.  W. 
Green,  and  R.  J.  Saville. 

E.  A.  Willson,  of  the  North  Dakota 
extension  service,  joined  the  station 
staff  as  rural  organization  specialist, 
and  W.  E.  Brentzel  was  appointed 
plant  pathologist,  these  appointments 
effective  September  1,  1925.  J.  A. 
Munro  was  appointed  entomologist, 
effective  April  1,  1926,  vice  R.  L.  Web¬ 
ster,  resigned. 

At  the  Ohio  station  the  department 
of  agronomy  was  reorganized  to  in¬ 
clude  the  sections  of  agronomy,  chem¬ 
istry,  and  soils,  and  R.  M.  Salter  of 
the  university  was  elected  chief.  The 
station  also  established  departments  of 
agricultural  engineering,  rural  eco¬ 
nomics,  and  home  economics.  The 
heads  of  these  respective  departments 
in  the  university,  G.  W.  McCuen,  J.  I. 
Falconer,  and  Faith  R.  Lanman,  were 
placed  in  charge  of  the  station  work. 
W.  J.  Green,  horticulturist  and  vice 
director  of  the  station  from  1883  to 
1921,  died  October  12,  1925.  H.  A. 
Gossard,  entomologist  for  the  past  21 
years,  died  December  18,  1925.  The 
associate  entomologist,  J.  S.  Houser, 
was  made  chief  of  the  department. 

Fred  Griffee  was  appointed  agrono¬ 
mist  at  the  Oklahoma  station.  F.  B. 
Cross,  associate  in  horticulture,  was 
given  leave  for  advanced  study  at  the 
Michigan  State  College.  His  work 
was  carried  by  E.  D.  Markwell,  who 
later  resigned. 

W.  T.  Johnson  was  appointed  poul¬ 
try  pathologist  at  the  Oregon  station 
and  Maud  M.  Wilson,  research  home 
economist. 

W.  H.  Tomhave,  head  of  the  ani¬ 
mal  husbandry  work  at  the  Pennsyl¬ 
vania  station,  was  given  a  year’s  leave 
of  absence  to  serve  as  secretary  of  the 
American  Aberdeen-Angus  Breeders’ 
Association.  F.  P.  Weaver,  of  the 
division  of  extension,  became  head  of 
the  department  of  agricultural  eco¬ 
nomics,  effective  July  1,  1925.  R.  J. 
Miller  was  appointed  associate  in  bio¬ 
logical  chemistry  and  research  in  poul¬ 
try  nutrition.  W.  T.  Tapley,  in  vege¬ 
table  gardening,  resigned  April  1,  1926, 
and  was  succeeded  by  J.  E.  Knott. 


Other  resignations  in  the  rank  of  asso¬ 
ciate  were  W.  H.  Martin  in  dairy 
manufactures  and  J.  L.  Horsfall  in 
economic  entomology.  A.  L.  Patrick, 
associate  soil  technologist,  was  given 
leave  for  advanced  study.  F.  D.  Kern, 
who,  during  a  leave  of  absence,  had 
been  acting  as  dean  of  the  Porto  Rico 
College  of  Agriculture,  returned  to  his 
duties  as  head  of  the  department  of 
botany. 

At  the  Rhode  Island  station  the  ap¬ 
pointments  included  R.  B.  Corbett  in 
agricultural  economics  and  Mrs.  Wilkie 
L.  Hines  in  home  economics.  A.  E. 
Stene  resigned  his  duties  as  director 
of  the  extension  service  and  joined  the 
station  staff  as  pomologist. 

Franklin  Sherman  was  appointed 
head  of  the  department  of  entomology 
at  the  South  Carolina  station,  effec¬ 
tive  September  15,  1925,  succeeding 

F.  H.  Lathrop,  resigned. 

W.  F.  Kumlien,  formerly  extension 
director,  was  made  head  of  the  new 
department  of  rural  sociology  at  the; 
South  Dakota  station.  Edith  Pierson, 
dean  of  home  economics  in  the  college, 
and  Anna  O.  Halgrim  and  Eloise  B. 
Huskins,  of  the  teaching  force,  were 
added  to  the  station  staff  for  research 
work  in  home  economics.  A.  H.  Kuhl- 
man,  associate  animal  husbandman,  re¬ 
signed  June  30,  1926. 

Margaret  B.  MacDonald  was  ap¬ 
pointed  biochemist  at  the  Tennessee 
station. 

W.  B.  Lanham  succeeded  A.  T.  Potts 
as  chief  in  horticulture  at  the  Texas 
station,  and  D.  T.  Killough  was  ap¬ 
pointed  agronomist  in  cotton  breeding 
to  succeed  G.  N.  Stroman,  resigned. 
R.  E.  Karper.  superintendent  of  the 
Lubbock  substation,  was  elected  as¬ 
sistant  director  and  agronomist  in 
charge  of  small  grain  research,  vice 
A.  H.  Leidigh,  resigned.  Fred  Hale 
succeeded  G.  R.  Warren  as  chief  of  the 
division  of  swine  husbandry.  L.  P. 
Gabbard,  who  left  the  station  in  Octo¬ 
ber,  1925,  to  go  to  the  University  of 
Wisconsin,  returned  in  February,  1926, 
to  resume  his  duties  as  chief  of  the 
division  of  farm  and  ranch  economics. 

G.  L.  Crawford  was  appointed  research 
marketing  specialist. 

Appointments  at  the  Utah  station 
included  K.  C.  Ikeler  as  head  of  the 
animal  husbandry  department,  P.  V. 
Cardon  in  charge  of  research  work  in 
farm  economics,  and  Mrs.  Almeda  P. 
Brown  as  special  investigator  to  study 
rural  standards  of  living  in  relation 
to  food  habits.  I.  M.  Hawley,  ento¬ 
mologist,  resigned  May  1,  1926,  and 
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was  succeeded  by  his  associate,  H.  J. 
Pack.  R.  J.  Becraft,  in  charge  of 
range  management  investigations,  was 
given  leave  to  pursue  ecological  studies 
at  the  University  of  Chicago. 

A.  H;  Robertson  was  appointed  re¬ 
search  dairy  bacteriologist  at  the  Ver¬ 
mont  station,  effective  January  15, 
1926. 

At  the  Virginia  station  W.  E.  Gar¬ 
nett  was  appointed  rural  sociologist, 
effective  August  1,  1925,  and  Ellen  A. 
Reynolds  was  made  head  of  the  re¬ 
search  work  in  home  economics,  effec¬ 
tive  July  1,  1925.  F.  W.  Poos  was 
appointed  entomologist  at  the  Truck 
station,  Norfolk,  assuming  his  duties 
March  20,  1926. 

The  division  of  farm  management  at 
the  Washington  station  was  enlarged 
and  renamed  the  department  of  farm 
management  and  agricultural  econom¬ 
ics.  George  Severance,  formerly  in 
charge,  was  elected  head  of  the  new 
department.  R.  L.  Webster  succeeded 
A.  L.  Melander  as  head  of  the  depart¬ 
ment  of  zoology  and  entomology,  and 
Inez  Arnquist  was  appointed  research 
specialist  in  home  management  at  the 
station,  assuming  her  duties  May  1, 
1926.  W.  T.  Shaw,  zoologist,  resigned. 
J.  W.  Kalkus,  veterinarian,  was  made 
also  superintendent  of  the  Western 
Washington  station  at  Puyallup,  vice 
W.  A.  Linklater,  resigned.  C.  E.  Saw¬ 
yer  was  appointed  veterinarian  in 
poultry  research  at  this  station. 

R.  B.  Dustman  was  made  chemist 
at  the  West  Virginia  station,  the  di¬ 
rector,  H.  G.  Knight,  relinquishing  his 
connection  with  this  work. 

Theodore  Macklin,  agricultural  econ¬ 
omist  at  the  Wisconsin  station,  re¬ 
turned  to  his  duties  after  a  year  spent 
in  the  study  of  the  dairy  industry  of 
New  Zealand. 

T.  J.  Dunnewald  was  placed  in 
charge  of  the  soil  survey  work  at  the 
Wyoming  station,  and  Elizabeth  J. 
McKittrick,  professor  of  home  econom¬ 
ics  in  the  college,  was  added  to  the 
station  staff  for  research  work.  E.  C. 
Harrah,  associate  parasitologist,  re¬ 
signed. 

ADDITIONS  TO  BUILDINGS  AND 
EQUIPMENT 

In  some  cases  the  station  work  has 
outgrown  its  accommodations,  espe¬ 
cially  the  housing  facilities.  States 
have  been  liberal  with  maintenance 
funds,  but  sometimes  slow  to  provide 
necessary  buildings  to  meet  the  growth 
in  the  station.  In  individual  cases, 


new  departments  have  been  housed  in 
very  inadequate  quarters.  They  have 
had  to  be  content  with  what  was 
available,  pending  appropriation  for 
suitable  buildings.  The  adaptation  of 
the  accommodations,  even  when  in 
modern  structures,  has  involved  con¬ 
siderable  outlay  where  the  rooms  had 
not  been  designed  for  laboratory 
purposes. 

In  one  case,  for  example,  the  new 
■work  on  vitamins  was  located  in  an 
old  frame  structure,  formerly  used  as 
a  house,  where  the  only  provision  for 
heating  was  by  oil  stoves.  This  not 
only  made  the  quarters  uncomfort¬ 
able  for  the  workers  but  caused  diffi¬ 
culty  in  keeping  alive  the  rat  colony 
used  in  the  vitamin  work.  In  some 
other  instances  the  accommodations 
were  crowded,  subject  to  interruption 
by  classes,  or  scattered  to  a  degree 
that  was  inconvenient. 

Such  primitive  conditions  and  handi¬ 
caps  are  not  confined  to  the  newer  de¬ 
partments,  although  they  have  suf¬ 
fered  most  often  by  being  the  latest 
comers.  The  States  have  provided 
many  excellent  buildings,  in  which  the 
needs  of  the  station  work  have  been 
given  special  consideration ;  but  the 
enlargement  of  activities  under  the 
Purnell  Act  has  created  a  serious 
housing  problem  for  many  institutions 
which  will  need  early  attention. 

The  total  value  of  additions  to  sta¬ 
tion  buildings  and  equipment  during 
the  year  was  $1,363,722.11,  as  com¬ 
pared  with  $1,475,201  the  previous 
year,  of  which  $690,069.23  was  for 
buildings  used  wholly  or  in  part  for 
station  purposes.  Some  of  the  more 
important  of  the  additions  were  as 
follows : 

Construction  of  the  new  building  for 
the  college  of  agriculture  at  the  Uni¬ 
versity  of  Arkansas,  for  which  a  State 
appropriation  of  $300,000  was  made  a 
year  ago,  was  under  way  and  its  occu¬ 
pancy  expected  by  January  1,  1927. 
The  building  will  be  a  unit  structure, 
three  stories  high  and  256  feet  long,  58 
feet  wide,  and  with  L’s  extending  back 
88  and  116  feet,  and  will  provide 
accommodations  for  the  dean,  the  agri¬ 
cultural  editor,  the  agricultural 
library,  a  student  room,  a  seed  labora¬ 
tory,  and  quarters  for  the  departments 
of  agronomy,  horticulture,  plant  pa¬ 
thology,  entomology,  agricultural  eco¬ 
nomics,  and  rural  sociology.  The 
cotton  substation,  for  which  $10,000 
was  also  appropriated  by  the  1925 
State  legislature,  was  located  at  Mari- 
I  anna,  in  Lee  County,  where  a  tract  of 
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160  acres  was  selected.  Two  other 
substations,  one  for  rice  and  the  other 
for  truck  crops,  were  provided  for  by 
the  legislature,  but  were  not  estab¬ 
lished  during  the  year. 

A  field  station  for  the  investigation 
of  diseases  of  deciduous  fruits  was  to 
be  established  in  San  Jose,  Calif.  The 
sum  of  $40,000  was  made  available  to 
the  station  for  the  construction  and 
equipment  of  the  necessary  buildings 
at  Davis  and  in  Berkeley  to  place  the 
work  of  the  division  of  poultry  hus¬ 
bandry  on  a  productive  basis.  Of  this 
amount  $10,000  was  to  be  expended  at 
Davis  and  $30,000  in  Berkeley,  the 
fundamental  research  work  of  the  divi¬ 
sion  being  transferred  to  the  latter 
place  because  of  the  more  favorable 
climatic  conditions  existing  there. 
Plans  were  made  for  the  construction 
of  a  new  building  for  agricultural  engi¬ 
neering  and  irrigation  investigations, 
for  which  $125,000  was  available.  The 
building  will  constitute  the  first  unit 
of  a  group  which  will  eventually  house 
all  activities  of  the  two  divisions. 

Provision  was  made  for  the  construc¬ 
tion  of  a  new  greenhouse  at  the  Con¬ 
necticut  State  station,  to  be  devoted 
chiefly  to  investigations  in  soils.  A 
new  research  laboratory  was  equipped 
at  Storrs  for  the  department  of  animal 
diseases,  providing  the  station  with  ex¬ 
cellent  facilities  for  bacteriological 
research. 

Action  by  the  Florida  Legislature 
enabled  the  station  to  secure  320  acres 
of  excellent  land  adjoining  its  present 
farm  at  Gainesville.  A  tract  of  17 
acres  adjoining  the  tobacco  substation 
at  Quincy  was  also  purchased  and 
added  to  the  lands  available  at  that 
point.  Plans  were  prepared  for  the 
erection  of  the  first  unit  of  the  new 
agricultural  building  for  which  the 
State  legislature  appropriated  $125,000, 
and  it  was  anticipated  that  its  com¬ 
pletion  would  relieve  materially  the 
then  congested  condition  of  the  station 
building. 

A  new  experimental  beef-cattle-feed¬ 
ing  plant  was  completed  at  the  Illinois 
station.  This  is  a  one-story  brick  and 
concrete  structure  containing  seven  ex¬ 
perimental  feeding  lots,  each  20  by  36 
feet  and  having  accommodations  for  20 
head  of  cattle.  It  was  planned  ulti¬ 
mately  to  connect  this  plant  with  the 
beef-cattle  barn  by  the  erection  of  an 
additional  structure. 

An  addition  to  the  Indiana  station 
annex  at  Purdue  University,  costing 
$50,000,  neared  completion,  which  it 
was  expected  would  provide  additional 
office  and  laboratory  space.  The  new 


horticultural  building,  for  which  the 
State  legislature  appropriated  $150,000, 
was  constructed.  It  contains  class- 
rooms  and  offices  for  the  department, 
storage,  laboratories,  and  an  $8,000 
refrigeration  plant,  where  extensive  in¬ 
vestigations  with  fruits  and  vegetables 
may  be  carried  on. 

A  contract  was  let  for  a  new 
$250,000  library  building  at  the  Kansas 
State  Agricultural  College,  which  will 
provide  increased  facilities  for  the 
station  library.  Construction  was  be¬ 
gun  on  two  additional  units  of  the 
greenhouse,  for  which  the  State  legis¬ 
lature  made  appropriation  of  $10,000. 
These  units  are  to  provide  additional 
facilities  for  the  departments  of  botany 
and  agronomy  and  will  be  equipped 
with  refrigeration  for  temperature 
control  to  be  used  especially  in  study 
of  factors  influencing  the  winterkill¬ 
ing  and  diseases  of  winter  cereals. 

Dedication  exercises  for  the  Western 
Kentucky  substation  were  held  at 
Princeton  September  7,  and  for  the 
Robinson  substation  at  Quicksand  Sep¬ 
tember  11,  1925. 

The  Louisiana  State  University 
opened  its  fall  term  on  the  new  cam¬ 
pus,  about  3  miles  from  the  previous 
location.  Approximately  $4,000,000 
had  been  spent  in  erecting  new  build¬ 
ings,  and  the  campus  and  farm  lands 
occupy  an  area  of  about  2,000  acres. 
The  sugar  station  was  entirely  trans¬ 
ferred  from  Audubon  Park,  New  Or¬ 
leans,  to  new  quarters  on  the  uni¬ 
versity  farm,  and  provision  was  made 
for  experiments  in  the  manufacture 
of  beet  sugar. 

With  a  State  appropriation  of  $6,000, 
a  dwelling  house  for  the  plant  fore¬ 
man  was  being  built  on  the  Massachu¬ 
setts  station  poultry  range. 

The  new  horticultural  building  of 
the  Michigan  State  College  was  dedi¬ 
cated  February  4.  The  college  ob¬ 
tained  345  acres  of  additional  land  ad¬ 
joining  the  college  farm,  115  acres 
by  purchase  and  the  remainder  by 
lease  subject  to  purchase,  making  the 
land  holdings  of  the  college  at  East 
Lansing  in  the  aggregate  1,593  acres. 

The  national  egg-laying  contest 
houses  at  the  Missouri  poultry  station 
were  replaced  by  29  new  and  larger 
ones. 

The  agricultural  building  at  Rut¬ 
gers  University  was  repaired  and  re¬ 
modeled  and  a  new  system  of  roads 
was  laid  out  on  the  agricultural  cam¬ 
pus  with  special  appropriations  pro¬ 
vided  by  the  New  Jersey  Legislature. 

In  order  to  provide  facilities  for  in¬ 
vestigations  with  range  cattle,  the  New 
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Mexico  station  purchased  a  ranch  and 
equipment  on  the  Jornada  Plains, 
about  22  miles  north  of  State  College. 
The  ranch  has  two  wells,  is  fenced, 
and  contains  about  40,000  acres. 

Plans  were  made  for  the  new  build¬ 
ing  program  of  the  college  of  agri¬ 
culture  of  Cornell  University.  The 
rural  engineering  laboratories  will 
have  approximately  50  per  cent  more 
space  than  formerly.  Four  new  green¬ 
houses,  wTiich  were  being  erected  for 
the  use  of  the  vegetable  gardening  and 
floriculture  departments,  neared  com¬ 
pletion.  Preparations  were  being 
made  for  the  erection  of  the  new 
library  and  plant  industry  buildings. 
Important  additions  were  made  to  the 
collection  of  books  on  beeke’eping. 

At  the  Ohio  station  a  new  $35,000 
beef  cattle  and  sheep  barn  was  under 
construction.  Plans  were  being  drawn 
for  an  animal  industry  building, 
fruit  storage  building,  and  sewage  dis¬ 
posal  plant. 

The  agricultural  hall  at  Clemson 
College,  S.  C.,  which  was  burned,  with 
a  loss  of  approximately  $200,000,  was 
reconstructed  in  such  a  way  as  to 
provide  room  for  a  main  library  and  a 
station  library  and  at  the  same  time 
furnish  offices  for  the  station  workers. 

The  contract  for  a  new  library  build¬ 
ing  at  the  South  Dakota  College  of 
Agriculture  was  let,  to  cost  about 
$200,000. 

The  corner  stone  of  the  new  home 
economics  building  at  the  University 
of  Tennessee  was  laid. 

The  Texas  Technolgical  College,  a 
State  institution  located  at  Lubbock, 
formally  opened  its  doors  on  October  1. 
A  40-acre  tract  of  land  adjoining  the 
college  buildings  was  set  aside  to  be 
used  for  a  testing  ground  for  cotton 
demonstrations,  etc.  The  college  farm 
contains  about  2,000  acres. 

Completion  of  a  new  dairy  manu¬ 
factures  building  at  the  Washington 
station,  to  cost  $275,000,  was  under¬ 
taken.  The  beef  cattle  barn,  which 
was  burned,  was  replaced  by  a  new 
one  of  the  same  size  and  almost  iden¬ 
tical  in  plan.  A  special  session  of 
the  legislature  made  appropriations  to 
the  college  for  the  completion  of  James 
Wilson  Hall,  the  agricultural  building, 
a  part  of  which  had  remained  unfin¬ 
ished  for  a  number  of  years. 

Six  experimental  blueberry  plats 
were  established  in  Juneau  County, 
Wis.,  to  ascertain  the  possibilities  of 
blueberry  culture  in  central  Wiscon¬ 
sin.  Six  demonstration  forest  planta¬ 
tions  of  3  acres  each  were  established 


in  Portage,  Wood,  Juneau,  Adams, 
Clark,  and  Eau  Claire  Counties. 

THE  INSULAR  EXPERIMENT  STATIONS 

Agricultural  experiment  stations 
were  maintained  as  heretofore  in 
Alaska,  Hawaii,  Porto  Rico,  Guam, 
and  the  Virgin  Islands  under  the  ad¬ 
ministrative  supervision  of  Walter  H. 
Evans,  Chief  of  the  Division  of  Insular 
Stations  of  the  Office  of  Experiment 
Stations. 

These  stations  are  maintained  by 
direct  appropriation  to  the  Depart¬ 
ment  of  Agriculture  for  the  purpose. 
The  appropriations  for  the  year  ended 
June  30,  1926,  were  as  follows : 

Alaska,  $76,240;  Hawaii,  $54,940; 
Porto  Rico,  $56,460;  Guam,  $20,860; 
and  Virgin  Islands,  $22,180.  In  addi¬ 
tion,  the  Guam  station  was  permitted 
to  expend  $3,847.50,  the  balance  of  the 
special  appropriation  for  coconut  scale 
control.  Proceeds  from  sales  amount¬ 
ing  to  $6,395.68  were  deposited  in  the 
Treasury  as  miscellaneous  receipts. 
The  total  sum  available  for  the  use  of 
these  stations  was  therefore  $234,- 
527.50. 

There  was  no  change  in  policy  with 
regard  to  these  stations,  but  because 
of  limited  funds,  for  their  support  it 
was  found  necessary  to  suspend  some 
important  lines  of  work  and  curtail 
others. 

All  of  the  stations  are  endeavoring 
to  develop  types  of  agriculture  suited 
to  the  local  conditions,  supplementing 
and  in  harmony  with  established  in¬ 
dustries,  with  the  hope  that  their  adop¬ 
tion  will  result  in  a  more  diversified 
and  better  balanced  agriculture  and  a 
more  prosperous  and  contented  citizen¬ 
ship.  While  the  objectives  are  to  im¬ 
prove  the  respective  communities, 
some  of  the  results  of  the  work  of  the 
stations  have  wide  application  and 
have  been  put  into  practice  in  simi¬ 
larly  situated  regions  in  other  parts 
of  the  world. 

Stations  were  maintained  in  Alaska 
at  Sitka  and  Kodiak  on  the  coast  and 
at  Fairbanks  and  Matanuska  in  the 
interior.  The  station  at  Rampart  was 
closed  and  the  work  of  that  at  Kodiak 
was  restricted  to  the  maintenance  of 
a  small  herd  of  beef  cattle  on  locally- 
produced  forage  and  feed. 

At  the  Sitka  station,  which  is  limited 
to  horticultural  investigations,  partic¬ 
ular  attention  wras  given  to  experi¬ 
ments  in  the  production  of  new  varie¬ 
ties  of  strawberries  and  potatoes  and 
to  bulb  growing.  This  work  has  met 
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with  a  high  degree  of  success.  The 
growing  of  Jerusalem  artichokes  for 
feed  and  forage  has  also  proved  very 
successful  at  this  station. 

At  the  Matanuska  station,  yields  of 
30  bushels  of  wheat  per  acre,  20  of 
barley,  and  40  of  oats  were  obtained. 
Corn,  however,  was  a  failure.  Prog¬ 
ress  in  development  of  a  Holstein- 
Galloway  cross  was  reported. 

The  Fairbanks  station  had  continued 
success  in  growing  wheat,  barley,  and 
potatoes  of  station  origin.  A  hardy 
Yak-Galloway  cross  has  been  obtained, 
but  its  value  for  meat  and  milk  pro¬ 
duction  has  not  yet  been  determined. 

The  Hawaii  station  continued  its 
efforts  to  diversify  the  agriculture  of 
the  Territory.  As  a  result  of  such 
efforts  the  pigeon  pea  and  edible  canna 
are  being  grown  to  a  considerable  ex¬ 
tent  on  the  various  islands.  The  sta¬ 
tion  has  shown  that  some  of  the  less 
productive  sugar  cane  lands  can  be 
greatly  improved  by  the  growing  of 
pigeon  peas,  which  also  give  large 
yields  of  highly  nutritious  feed.  The 
edible  cana  has  been  shown  to  have 
possibilities  as  a  source  of  commer¬ 
cial  starch.  Hawaiian-grown  vege¬ 
tables  have  been  found  not  to  be  defi¬ 
cient  in  mineral  constituents,  as  has 
been  claimed.  Progress  was  made  in 
testing  and  distributing  a  great  va¬ 
riety  of  fruits,  vegetables,  and  other 
crops.  Extension  work  continued  to 
be  an  important  feature  of  the  activi¬ 
ties  of  the  station,  and  it  was  not  able 
to  meet  all  the  demands  for  this 
service. 

The  Porto  Rico  station  gave  special 
attention  during  the  year  to  improve¬ 
ment  of  dairy  cows  and  the  testing 
and  introduction  of  better  forage 
crops,  such  as  elephant  or  Napier 
grass,  Guatemala  grass,  Uba  cane, 
and  velvet  beans ;  breeding  of  sugar 
cane  and  corn,  especially  for  high 
yields  and  disease  resistance ;  ferti¬ 
lizer  experiments  with  coffee  and  coco¬ 
nuts  ;  management  of  pineapple  soils ; 
control  of  coconut  bud  rot  and  vanilla 
root  rot ;  and  animal  parasites  of 
domestic  animals. 

Among  the  more  important  lines  of 
work  of  the  Guam  station  were  con¬ 
trol  of  coconut  scale  and  bud  rot  and 
the  European  corn  borer ;  introduction 
of  parasites  of  the  cottony  cushion 
scale,  mealybugs,  and  aphids ;  experi¬ 
ments  with  forage  plants  and  sweet 
potatoes ;  improvement  of  cattle, 
swine,  and  poultry ;  tests  of  copra 
meal  as  a  feed  for  dairy  cows  and 
swine ;  introduction  of  improved 


fruits  and  vegetables ;  and  extension 
and  demonstration  work. 

The  Virgin  Islands  station  con¬ 
tinued  work  with  sugar  cane  seedlings, 
growing  Bermuda  onions  for  the  New 
York  market,  sweet  potato  breeding, 
testing  of  various  fruits  and  vege¬ 
tables  adapted  to  local  conditions,  and 
improvement  of  dairy  cattle  and  poul¬ 
try.  Arrangements  were  made  for 
cooperative  and  demonstration  work 
on  the  islands  of  St.  Thomas  and  St. 
John  to  encourage  the  growing  of 
vegetables  and  other  crops  on  these 
islands  for  local  use. 

SOME  RESULTS  OF  RECENT  STATION 
WORK 

The  following  summary  calls  atten¬ 
tion  to  some  results  of  recent  station 
work  which  appear  to  be  of  general 
interest  and  application,  excluding 
those  which  at  the  present  stage  are 
purely  of  interest  to  the  investigator. 
It  is  recognized  that,  even  in  this 
restricted  sense,  the  summary  is  in¬ 
complete  as  a  record  of  current  sta¬ 
tion  work,  but  it  is  hoped  that  it  will 
at  least  serve  to  show  that  the  scien¬ 
tific  work  of  the  stations  is  making 
definite  contributions  toward  the  prac¬ 
tical  solution  of  a  great  variety  of  im¬ 
portant  farm  problems. 

These  reviews  were  prepared  by 
members  of  the  staff  of  Experiment 
Station  Record  as  follows :  W.  H. 
Evans,  plant  physiology  and  plant  dis¬ 
eases  ;  H.  M.  Steece,  plant  genetics 
and  field  crops ;  George  Haines,  animal 
genetics,  animal  production,  and  dairy¬ 
ing;  R.  W.  Trullinger,  soils  and  fer¬ 
tilizers,  and  agricultural  engineering; 
J.  W.  Wellington,  horticulture;  W.  A. 
Hooker,  entomology  and  diseases  of 
animals;  Sybil  L.  Smith,  foods  and 
human  nutrition ;  F.  G.  Harden,  eco¬ 
nomics  and  sociology. 

PLANT  PHYSIOLOGY 

Photoperiodism. — Continuing  its  investi¬ 
gations  on  the  response  of  plants  when 
exposed  to  periods  of  illumination  cor¬ 
responding  to  the  longest  and  shortest 
day  of  the  year,  or  some  modification 
of  the  daily  period  of  illumination,  the 
Porto  Rico  station  found  that  Ber¬ 
muda  onions  and  radishes  were  fa¬ 
vored  in  their  growth  and  development 
by  the  long  day,  whereas  roselle, 
zinnia,  poinsettia,  Tepbrosia  Candida, 
Tithonia  rotundifolia,  and  Biloxi  soy 
beans  flowered  and  matured  seed, 
quickest  under  the  short  day  illumi¬ 
nation. 
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Salt  relations  of  plants. — The  Michigan 
station  found  that  while  certain  com¬ 
binations  of  salts  in  culture  solutions 
gave  better  results  than  others,  sea¬ 
sonal  conditions  influenced  their  re¬ 
quirements  to  a  marked  degree.  As  a 
result  of  several  years’  work  it  is 
claimed  that  the  exact  proportions  in 
which  salts  are  present  is  of  little 
importance  and  the  ratio  of  salts  may 
vary  widely  without  any  appreciable 
effect  on  growth,  provided  all  the  es¬ 
sential  salts  are  present  in  assimilable 
form.  On  the  other  hand,  the  New 
Jersey  stations  claim  the  nitrogen  con¬ 
tent  of  alfalfa  varied  with  the  propor¬ 
tion  of  the  essential  salt  constituents 
in  the  soil.  That  calcium  carbonate 
in  neutral  or  alkaline  conditions  may 
not  furnish  enough  calcium  for  the 
healthy  growth  of  orange  trees  is  re¬ 
ported  by  the  California  station.  On 
the  contrary,  the  continued  taking  up 
of  potassium  by  plants  grown  under 
such  circumstances  was  found  to  lead 
to  unfavorable  physiological  conditions. 
The  role  of  some  of  the  so-called  non- 
essential  elements  on  plant  growth  has 
been  investigated  at  the  Kentucky  sta¬ 
tion,  and  copper,  manganese,  nickel, 
and  cobalt  were  commonly  found  in 
certain  tissues  of  plants,  the  concen¬ 
trations  being  greatest  in  seeds  and 
other  essential  organs.  The  common 
occurrence  of  these  elements  is  be¬ 
lieved  to  suggest  that  they  play  an 
important  part  in  the  metabolic  proc¬ 
esses  of  plants.  Experiments  at  the 
Rhode  Island  station  show  that  man¬ 
ganous  sulphate  is  a  specific  for  the 
chlorosis  of  spinach  growing  on  heavily 
limed  soils.  Badly  yellowed  plants, 
sprayed  with  a  solution  of  manganous 
sulphate,  8  parts  per  million,  quickly 
changed  to  a  green  color,  grew  well, 
and  yielded  40  per  cent  more  than 
check  plants. 

Experiments  at  the  Michigan  sta¬ 
tion  with  various  vegetable  crops 
grown  on  soils  that  had  had  their  defi¬ 
ciencies  corrected  by  the  application 
of  suitable  fertilizers  showed  a  higher 
total  water  content,  more  water  per 
gram  of  dry  weight,  and  a  lower 
•water  requirement  for  such  amend¬ 
ments.  All  tissues  from  such  plants 
wilted  less  quickly  than  those  from 
control  plants.  Nitrates  were  found  to 
increase  bound  water  and  hydration 
capacity  while  potassium  and  phos¬ 
phorus,  especially  the  former,  when 
used  in  connection  with  nitrates,  de¬ 
creased  both  bound  water  and  hydra¬ 
tion  capacity.  Raw  sulphur  used  with 
nitrates  did  not  reduce  the  nitrogen 


deficiency  of  tomato  plants  so  much  as 
did  potassium  and  phosphorus. 

Growth  relations. — Few,  if  any,  sub¬ 
stances  regarded  as  plant  nutrients 
were  found  by  the  California  station 
to  overcome  the  basipetal  development 
of  buds  or  greatly  diminished  growth 
in  the  subapical  portions  of  stems. 
Cutting  back  vertical  shoots  of  lemons 
resulted  in  the  production  of  new 
growth  from  the  uppermost  buds  only. 
Wrapping,  girdling,  or  notching  above 
a  bud  had  the  same  effect.  Apical 
dominance  is  believed  to  be  due  to  in¬ 
hibitory  substances  produced  by  the 
plant,  but  injecting  chemicals  into 
dormant  shoots  did  not  increase  apical 
growth.  Sap  concentration  was  found 
to  exhibit  a  seasonal  fluctuation  vary¬ 
ing  inversely  as  to  the  rapidity  of 
growth,  the  higher  concentrations  gen¬ 
erally  being  found  during  the  period 
of  dormancy  and  the  lowest  when 
growth  was  most  active.  Blossoming 
of  lemons  occurred  at  the  time  when 
sap  concentration  in  fruit-bearing 
wood  was  at  its  highest.  Thrifty  trees 
had  a  higher  concentration  at  the  time 
of  setting  fruit  than  unthrifty  ones, 
and  there  was  less  June  drop  from 
thrifty  trees.  Pruning  in  some  cases 
depressed  sap  concentration,  but 
usually  the  effect  was  transitory. 

The  optimum  temperature  for  the 
growth  of  roots  and  root  hairs  of 
citrus  was  found  to  be  about  27°  C., 
and  the  best  soil  reaction  for  the 
growth  of  sour  orange  seedlings  was 
near  pH  7.0,  but  no  correlation  was 
found  between  the  reaction  of  the  so¬ 
lution  and  root-hair  production.  The 
effect  of  the  OH-ion  concentration  on 
the  growth  of  citrus  and  walnut  seed¬ 
lings  is  said  to  be  due  to  calcium  star¬ 
vation  and  not  the  concentration  of 
the  ions.  Root  growth  was  influenced 
more  by  the  content  of  calcium  in  the 
solution  than  by  the  character  of  the 
anion  with  which  the  calcium  ion  was 
combined. 

The  New  York  State  station  reports 
investigations  which  indicate  that 
straw  contains  a  definite  soluble  com¬ 
pound  that  is  toxic  to  the  growth  of 
plants.  This  is  shown  by  the  behavior 
of  seedlings  in  cultures,  germination 
and  growth  being  inhibited  even  in 
the  presence  of  an  ample  supply  of 
available  nitrogen. 

Water  relations. — The  effect  Of  hot  des¬ 
iccating  winds  was  studied  at  the  Cali¬ 
fornia  station,  and  contrary  to  general 
belief  older  citrus  leaves  were  found 
to  lose  moisture  more  rapidly  than 
young  ones.  Spraying  trees  with  a 
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heavy  oil  mixture  was  found  to  reduce 
transpiration  and  thus  to  offer  some 
protection  against  leaf  scorch  due  to 
dry,  hot  winds. 

Metabolism  studies. — A  study  of  the  ni¬ 
trogen  metabolism  of  apple  leaves, 
spurs,  and  shoots  is  said  by  the  Penn¬ 
sylvania  station  to  show  that  the 
water-soluble  proteid  is  a  single  pro¬ 
tein,  or  if  more  than  one  is  present 
they  must  be  very  nearly  alike  in  their 
amino  acid  constitution.  This  is  con¬ 
sidered  very  significant  when  investi¬ 
gating  the  carbohydrate-nitrogen  ratio 
in  relation  to  plant  metabolism. 

The  Wisconsin  station,  collaborating 
with  the  United  States  Department  of 
Agriculture,  found  an  explanation  for 
the  belief  that  cool,  fair  weather  is 
favorable  to  the  storage  of  high  per¬ 
centages  of  sugar  in  the  sugar  beet. 
Reducing  sugars  were  found  to  in¬ 
crease  in  the  leaves  with  solar  illu¬ 
mination,  and  temperature,  as  it 
approached  30°  C.,  was  a  limiting 
factor  in  the  increase  of  sugars.  The 
fluctuation  of  reducing  sugars  in  the 
leaves  was  found  to  parallel  the  stor¬ 
age  of  sugar  in  the  roots.  A  high 
plane  of  reducing  sugars,  together  with 
the  presence  of  available  nitrates, 
tended  to  the  production  of  amino 
acids  and  rest-soluble  nitrogen  and  a 
corresponding  reduction  of  sugar  in 
the  storage  organs. 

Aging  of  plants. — Senescence  and  re¬ 
juvenation  in  plants  were  studied  at 
the  Vermont  station,  the  potato  plant 
being  used  as  an  example.  Young  cells 
were  found  to  be  filled  with  an  abun¬ 
dance  of  protein  material,  especially 
in  the  nuclei  and  the  large  vacuoles. 
Old  cells  had  less  protein  material  in 
the  nuclei,  and  it  was  in  the  form  of 
granules,  while  the  bulk  of  the  cyto¬ 
plasm  was  filled  with  large  vacuoles. 
The  aging  of  the  cells  is  characterized 
by  the  disappearance  of  chromatin, 
the  nucleoles  become  reduced  in  size 
and  stain  deeply,  and  the  colloids  in 
the  cells  are  hydrolyzed,  followed  by 
the  collapse  and  death  of  the  cells. 
On  the  resumption  of  growth,  as  in 
the  sprouting  of  the  tuber,  the  re¬ 
juvenating  cells  free  themselves  of 
the  accumulated  starch,  accumulate 
protein  in  the  form  of  granules  in  the 
nucleus,  and  provide  fat  or  fatlike 
substances  in  the  cytoplasm  to  impreg¬ 
nate  the  newly  formed  cell  walls. 

Cell  sap  studies. — Investigations  made 
by  the  Minnesota  station,  in  collabo¬ 
ration  with  the  United  States  Depart¬ 
ment  of  Agriculture,  have  shown  dif¬ 
ferences  in  the  leaf  tissue  fluids  of 
Egyptian  and  upland  types  of  cotton 


that  appear  to  be  specific  for  the 
varieties  studied.  Egyptian  types  of 
cotton  take  up  more  chlorides,  and 
upland  types  more  sulphates.  The 
osmotic  concentration  and  specific  elec¬ 
trical  conductivity  of  the  Egyptian 
types  were  higher  than  for  any  up¬ 
land  types  investigated.  By  applying 
these  results  and  data  relating  to  the  - 
soil  solution  it  is  believed  it  will  be 
possible  to  predict  the  character  of  the 
crop  that  will  be  produced  on  any  soil 
in  a  normal  year. 

GENETICS 

PLANTS 

Cytology  of  genus  crosses. — In  genus 
crosses  studied  by  the  Washington  sta¬ 
tion,  normal  fertility  was  recovered 
in  certain  F3  plants  in  both  wheat  X 
Aegilops  cylindrica  and  wheat  X  rye, 
the  chromosome  number  in  the  fertile 
plants  being  that  of  the  female  parent 
in  each  case.  The  reduction  divisions 
were  normal,  but  part  of  the  male  chro¬ 
mosomes  appeared  to  be  present.  The 
divisions  in  the  Fi  and  F2  generations 
were  mostly  very  irregular,  the  gam-  j 
etic  number  varying  from  0  to  35  and 
from  0  to  28,  respectively.  One  plant 
supposed  to  be  an  Fi  of  hybrid  128  X 
Aegilops  had  all  the  somatic  charac¬ 
ters  of  hybrid  128  but  was  practically 
sterile.  Cytological  examination  indi¬ 
cated  that  its  somatic  cells  had  the 
haploid  number  (21)  of  chromosomes. 
Evidently  the  Aegilops  pollen  stimu¬ 
lated  development  of  the  seed  without 
fusing  with  the  embryo  nucleus. 

Chromosome  variations  in  Crepis,  Nico- 
tiana,  and  tomatoes. — Crosses  between 
species  of  Crepis  differing  in  chro¬ 
mosome  number  at  the  California  sta¬ 
tion  gave  rise  in  subsequent  genera¬ 
tions  to  new  forms  having  chromo¬ 
somes  and  characters  from  each  par¬ 
ent.  Cytological  studies  in  several 
species  indicated  that  knowledge  of 
chromosome  number,  size,  and  shape 
may  assist  in  systematic  classification 
of  species  within  a  genus.  Variations 
in  the  chromosome  number  in  Nico- 
tiana  were  discovered  at  this  station. 
Haploids  were  found  in  two  species,* 
while  in  another  species  were  two 
cases  of  an  extra  chromosome,  these 
irregularities  being  correlated  with 
genetic  behavior.  Cytological  studies 
on  varieties  of  tomatoes  revealed  chro¬ 
mosome  irregularities  giving  rise  to 
triploids  and  trisomics. 

Fertility  of  lateral  florets. — In  certain 
barley  hybrids  at  Cornell  University 
lack  of  fertility  of  the  side  florets  ap¬ 
peared  to  be  a  partly  dominant  char- 
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acter.  There  seemed  to  be  an  essen¬ 
tial  factor  which  differentiates  the 
six  and  two  rowed  condition  of  fer¬ 
tility.  A  second  factor  when  present 
with  the  first  is  responsible  for  vari¬ 
ous  degrees  of  fertility  of  the  side 
florets.  The  deficiens  character  seems 
due  to  a  third  factor  for  fertility  of 
the  side  florets,  and  the  deficiens  form 
carries  the  recessive.  The  third  fac¬ 
tor  is  also  assumed  to  be  recessive  in 
the  six-rowed  forms ;  its  expression  as 
absence  of  the  side  florets  apparently 
can  not  occur  without  the  first  factor. 

Buckwheat  styles. — The  West  Virginia 
station  found  that  long  styles  in  buck¬ 
wheat  were  recessive  to  short  styles 
and  controlled  in  their  inheritance  by 
a  single  factor  difference. 

Variability  in  citrus. — The  extreme  het¬ 
erozygosity  of  citrus  was  indicated  in 
a  great  variation  occurring  in  the  Fi 
generation  of  interspecific  and  inter¬ 
generic  crosses.  Progeny  from  self- 
pollination  were  fewer  and  less  vigor¬ 
ous  than  from  crossing.  Bud  varia¬ 
tions,  found  very  common  in  citrus, 
are  believed  to  arise  by  gene  muta¬ 
tion  or  differential  mitosis  in  single 
cells.  Genic  instability  is  deemed  a 
characteristic  of  certain  citrus  forms. 
Polyembryony  occurs  generally  from 
adventitious  embryos  developing  from 
the  proliferation  of  cells  surrounding 
the  embryo  sac. 

Endosperm  characters  in  corn. — Investi¬ 
gations  at  the  Connecticut  State  sta¬ 
tion  of  a  number  of  new  characters 
influencing  the  development  of  the 
corn  endosperm  revealed  13  distinct 
factors  which  arrest  the  development 
of  the  seed  and  cause  it  to  be  defective 
and  incapable  of  normal  growth  and 
germination.  Five  additional  factors 
may  affect  the  nature  of  the  stored 
food  material  in  such  a  way  that  the 
seed  can  not  attain  a  maximum  devel¬ 
opment.  Besides  these  18  genetic  fac¬ 
tors,  9  other  factors  have  appeared 
which  stimulate  certain  functions  pre¬ 
maturely,  with  equally  disastrous  con¬ 
sequences.  Five  complementary  fac¬ 
tors  and  two  pairs  of  duplicate  factors 
are  involved  in  the  maintenance  of 
dormancy  during  development,  the  loss 
of  any  one  or  pair  of  these  causing 
the  seed  to  germinate  prematurely 
with  fatal  results.  A  fully  mature, 
normally  developed,  dormant,  white, 
starchy  seed  seems  to  represent  the 
cumulative  action  of  27  Mendelian 
factors  of  which  the  mode  of  inherit¬ 
ance  is  known. 

A  single  main  factor  difference 
seemed  responsible  at  the  West  Vir¬ 
ginia  station  for  the  inheritance  of  a 


defective  endosperm  in  corn.  This 
factor  difference  appeared  to  be  ex¬ 
pressed  in  both  endosperm  and  in  the 
resultant  plant  as  a  whole. 

Studies  with  corn  at  the  Minnesota 
station  indicated  a  linkage  of  the  Pr 
factor  with  the  R  factor  in  linkage 
Group  II.  One  of  two  yellow  endo¬ 
sperm  types  differing  from  the  usual 
yellow  color  was  somewhat  darker  than 
pale  yellow,  and  the  other  was  a  very 
pale  yellow  endosperm.  Factors  con¬ 
ditioning  the  development  of  these 
endosperm  colors  appeared  to  be 
located  in  Chromosome  VIII. 

Mosaic  pericarp  in  corn. — Variations  Of 
mosaic  pericarp  studied  at  the  Mis¬ 
souri  station  were  found  to  be  in¬ 
herited  and  to  form  a  series  of 
multiple  allelomorphs  with  the  follow¬ 
ing  order  of  dominance :  Self -red, 
heavy  mosaic  pattern,  light  mosaic 
pattern,  orange,  and  colorless. 

Seedling  characters  in  corn. — The  char¬ 
acter,  purple  plumule,  observed  in 
some  of  the  seeds  on  several  selfed 
ears  of  Indent  corn  at  the  Iowa  station 
appeared  to  be  due  to  the  action  of  the 
dominant  allelomorph  of  a  single  pair 
of  genetic  factors. 

Five  pale  green  types  of  com  seed¬ 
lings  were  analyzed  genetically,  prin¬ 
cipally  at  Cornell  University,  all  possi¬ 
ble  intercrosses  being  made.  Three  of 
the  twisted  types  of  corn  seedlings 
studied,  while  similar  in  appearance, 
seemed  genetically  distinct,  and  were 
inherited  as  simple  Mendelian  reces- 
sives. 

Golden  piant  color  in  corn. — A  second 
factor  for  golden  plant  color  appear¬ 
ing  in  Reid  Yellow  Dent  strains,  in 
cooperative  studies  by  the  Iowa  station 
and  this  department,  behaved  as  a  sim¬ 
ple  Mendelian  recessive  as  did  the 
original  factor  for  golden  plant  color. 
Their  factor  pairs  were  complementary 
in  action  but  did  not  seem  to  be  linked. 

Giant  corn. — A  gifint  type  of  corn 
plant  studied  at  the  Missouri  station 
was  apparently  due  to  genetic  varia- 
iation  and  not  to  chromosome  duplica¬ 
tion.  The  strain  withstood  inbreeding 
and  drought  and  surpassed  Commer¬ 
cial  Whie  corn  in  grain  production. 

Ear-row  system  of  improving  corn  yields. — 
Continuous  selection  for  high  yield 
and  low  yield  in  an  adapted  unnamed 
corn  variety  by  the  Illinois  station  re¬ 
sulted  in  marked  separation  of  two 
strains  with  respect  to  yield.  Since 
the  high  yield  strain  did  not  signifi¬ 
cantly  surpass  a  control  strain  propa¬ 
gated  from  the  original  stock  by  care¬ 
ful  field  selection  without  pedigreed 
breeding,  it  appeared  that  the  yield 
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difference  between  the  high  and  low 
strains  was  caused  mainly  through  a 
decrease  in  the  low  yield  strain.  Con¬ 
tinuous  selection  by  means  of  the  ear- 
row  breeding  plat  could  not  be  recom¬ 
mended  as  a  method  of  increasing  the 
yield  of  a  well-adapted  corn  variety, 
whereas  its  yield  might  be  maintained 
and  perhaps  somewhat  increased  by 
continuous  mass  selection. 

Kafir  characters. — Possible  linkage  be¬ 
tween  number  of  seed-bearing  branches 
and  length  of  seed-bearing  branches 
and  in  some  other  combinations  in 
kafir  was  indicated  at  the  Texas  sta¬ 
tion.  Albinos  and  pure  green  seemed 
to  differ  by  only  a  single  factor,, 
whereas  virescent  whites  and  other 
classes  appeared  more  complex. 

Inheritance  of  earliness  in  oats  crosses. — 
According  to  the  behavior  during  a 
number  of  generations  in  certain  oats 
crosses  made  by  the  Pennsylvania  sta¬ 
tion,  earliness,  as  measured  by  the 
time  of  heading,  seemed  due  to  a  series 
of  dominant  factors  which  together 
had  a  cumulative  effect. 

False  wild  oats. — The  Kansas  station 
observed  that  the  false  wild  types  of 
Kanota  oats  did  not  seem  to  differ 
from  normal  Kanota  in  smut  reaction, 
i.  e.,  they  apparently  carry  similar 
genetic  factors  for  smut  resistance. 

Inheritance  of  tuber  color  in  potatoes. — 
The  inheritance  of  parti-color  and  suf¬ 
fused  tuber  color  was  studied  at  the 
Minnesota  station,  and  the  genetic  con¬ 
stitution  for  tuber  color  for  the 
Triumph,  Early  Ohio,  and  Red  Mc¬ 
Cormick  varieties  was  indicated. 

Heredity  in  soy  beans. — Ill  inheritance 
studies  with  soy  beans  by  the  Illinois 
station  the  normal  leaf  was  dominant 
in  crosses  between  normal  and  narrow 
leaf  types.  In  certain  progenies  segre¬ 
gating  for  hilum  color  (black  and 
brown)  and  flower  color  (purple  and 
white)  there  appears  to  be  complete 
correlation  between  these  characters. 
Hybrid  beans  in  some  crosses  showed 
heterosis  during  the  season  in  which 
the  cross  was  made.  The  amount  of 
mottling  appeared  to  be  determined  to 
some  extent  at  least  by  the  genetic 
constitution  of  the  material  studied. 
It  appears  to  be  possible  to  isolate 
lines  that  exceed  the  average  in  oil 
content  and  lines  that  are  lower  than 
average.  Soy  bean  of  high-oil  or  high- 
protein  content  may  be  produced  by 
the  choice  of  existing  high-oil  or  high- 
protein  strains  and  perhaps  by  isola¬ 
tion  of  pure  line  strains  within  the 
variety  and  not  by  continuous  selec¬ 
tion. 


Heredity  in  the  tomato. — Observations 
at  the  Iowa  station  upon  the  progeny 
of  crosses  between  tomato  varieties 
contrasting  sharply  in  color  and  size 
of  fruits  suggested  that  genes  carrying 
flesh  and  skin  color  are  independently 
inherited.  Linkage  was  observed  be¬ 
tween  color  and  size  factors.  The 
number  of  seed  locules  had  practically 
no  influence  on  fruit  weight. 

Inheritance  in  wheat. — A  histological 
leaf  study  at  the  Nebraska  station  of 
wheat  acclimated  to  various  sources 
gave  no  consistent  evidence  of  the  in¬ 
heritance  of  histological  modifications 
induced  by  the  environment. 

Marquis  spring  wheat  spring  seeded 
is,  according  to  the  Washington  sta¬ 
tion,  highly  resistant  to  bunt,  but  is 
comparatively  susceptible  when  fall 
sown,  whereas  fall-sown  Turkey  win¬ 
ter  wheat  is  highly  resistant  and 
spring  sown  is  immune.  The  parental 
resistance  seemed  due  to  different  fac¬ 
tors.  The  factors  causing  resistance 
in  the  fall  seedings  were  also  opera¬ 
tive  in  spring  plantings.  Resistance 
in  Marquis  X  Turkey  seemed  due  to 
two  factors,  that  carried  by  Turkey 
being  much  more  prepotent  than  that 
of  Marquis.  Partial  dominance  of 
spring  habit  and  the  inheritance  of 
winter  habit  appeared  to  be  controlled 
by  multiple  factors.  Awns  appeared 
to  be  inherited  as  a  unit  character. 
There  seemed  to  be  little,  if  any,  link¬ 
age  between  awns  and  resistance. 

ANIMALS 

Station  work  in  animal  genetics 
tended  toward  studies  of  the  inherit¬ 
ance  of  characters  and  groups  of 
characters  of  more  economic  impor¬ 
tance,  especially  questions  of  the 
physiology  of  reproduction. 

Inheritance  of  color. — An  analysis  of 
results  of  studies  of  the  inheritance  of 
color  in  Shorthorn  cattle  at  the  Iowa 
station  showed  that  there  was  an  ap¬ 
proximate  5.8  per  cent  error  in  the 
explanation  of  color  on  the  basis  of  a 
mononhybrid  series  in  which  red  is 
incompletely  dominant  to  white  and 
the  heterozygote  is  roan.  Spotting 
appeared  to  behave  as  a  simple  reces¬ 
sive  to  the  solid  color,  while  the  in¬ 
guinal  spot  is  due  to  a  separate  factor.. 

Studies  of  the  inheritance  of  color 
in  guinea  pigs  by  the  Kansas  station 
showed  five  new  color  factors  desig¬ 
nated  as  fading,  a  gene  which  fades 
yellow  into  cream  several  months  after 
birth ;  darkening  factor,  a  gene  which 
makes  cream  individuals  more  in¬ 
tense  with  age;  white  tipping,  a  gene 
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which  acts  on  chocolate  hairs  without 
affecting  red  hairs ;  black  tipping,  a 
|  gene  acting  on  reds  and  dark-eyed 
whites  at  from  6  to  18  months  after 
birth ;  and  kodak,  a  gene  tending  to 
1  produce  black  or  chocolate  pigment  in 
the  hair  of  pink-eyed  whites  of  the 
composition  pp  ep —  CrCr.  Numerous 
matings  between  individuals  carry¬ 
ing  the  complete  extension  factor  E, 
partial  extension  ep,  and  nonextension 
of  black  or  chocolate  pigment  e  have 
shown  a  considerable  deficiency  in  the 
occurrence  of  the  epep  offspring. 

The  Kansas  station  also  reported  a 
new  color  factor  designated  as  salmon 
eye  in  the  guinea  pig  which  behaves 
as  a  recessive  to  the  normal  and  is  evi¬ 
dent  only  in  the  presence  of  the  domi¬ 
nant  allelomorph  for  pink  eye.  Cer¬ 
tain  modifying  factors  evidently  in¬ 
fluence  the  expression  of  salmon  eye 
by  reducing  the  pigment  to  such  an 
extent  that  it  resembles  pink  eye  ex¬ 
cept  for  the  differences  in  hair  color. 
There  was  no  evidence  of  linkage  be¬ 
tween  pink  eye  and  salmon  eye. 

Plumage  color  in  poultry. — In  Studies  of 
the  inheritance  of  plumage  color  in 
Rhode  Island  Red  fowls  the  Massa¬ 
chusetts  station  found  three  genes  of 
particular  concern  to  the  breeder  of 
standard  color.  B  determines  reddish- 
brown  pigment  and  acts  only  in  the 
presence  of  either  or  both  of  the  other 
genes,  L  which  is  sex  linked  and  modi¬ 
fies  the  distribution  and  intensity  of 
brown  pigment,  and  E,  which  is  con¬ 
cerned  with  the  distribution  of  melanic 
pigment.  The  popular  shade  of  red  in 
the  male  is  dependent  on  the  presence 
of  BB  and  L — .  E  is  responsible  for 
smut  in  the  undercolor  and  stippling 
in  various  portions  of  the  body  and 
should  not  be  present  in  either  males 
or  females. 

The  typical  Barred  Rock  feather 
pattern,  according  to  studies  at  the 
Connecticut  Storrs  Station,  is  due  to 
at  least  three  genes,  B  for  barring,  Em 
for  extension  of  melanin  to  all  parts 
of  the  plumage,  and  S  for  silver  or 
inhibitor  of  buff  or  yellow  pigment. 
By  means  of  a  recombination  of  the 
genes  a  sex-linked  barring  was  pro¬ 
duced  in  wrhich  the  black  crossbars 
of  the  Rock  type  were  replaced  by 
yellow,  the  individuals  being  geno¬ 
typically  emdmB(1))ss.  Barring  ap¬ 
peared  to  regulate  both  the  black  and 
yellow  pigment.  The  white  spaces  in 
the  black-white  barring  were  not  due 
to  the  action  of  the  silver  gene.  Link¬ 
age  between  B  and  8  was  found  to  be 
very  close  in  crosses  of  males  hetero¬ 
zygous  for  the  three  factors  with 


black,  barred,  and  buff  females.  The 
Em  gene,  however,  prevents  the  devel¬ 
opment  of  yellow  and  white  barring 
in  the  feathers. 

In  crosses  between  White  Leghorns 
and  Jersey  Black  Giants  at  the  Kan¬ 
sas  station  linkage  relations  in  the 
sex  chromosome  were  indicated  be¬ 
tween  the  factors  B  barring,  R  rate 
of  feathering,  and  D  shank  color,  with 
nearly  a  maximum  amount  of  crossing- 
over  occurring  between  B  and  R,  and 
D  and  B. 

The  inheritance  of  black,  bronze, 
Narragansett,  and  Bourbon  red  in  tur¬ 
keys  was  found  by  the  Missouri  sta¬ 
tion  to  be  due  to  a  series  of  allelo¬ 
morphs. 

In  further  studies  of  the  inheritance 
of  characters  in  pigeons  by  the  Wis¬ 
consin  station  the  condition  described 
as  silky  or  lace  feathers  was  found  to 
be  inherited  as  a  sex-linked  recessive. 

In  studies  of  shank  color  by  the  Con¬ 
necticut  Storrs  station  the  inheritance 
of  yellow,  white,  slate  (blue,  gray), 
and  green  (greenish  black,  willow, 
light  green)  were  explained  as  due 
chiefly  to  factors  W,  which  inhibits 
yellow  in  the  epidermis  and  is  present 
in  birds  with  white,  pinkish-white, 
pearl,  blue,  slate,  and  gray  shanks, 
and  Y,  which  inhibits  melanic  pigment 
in  the  dermis  and  is  present  in  white, 
pearl,  and  yellow  shanked  fowls.  Y  is 
sex-linked  and  W  is  an  autosomal 
character. 

In  further  studies  of  breed  crosses 
at  the  Rhode  Island  station  the  off¬ 
spring  of  White  Leghorns  mated  with 
White  Brahmas  were  mostly  white, 
though  some  were  slightly  rusty. 

Inheritance  in  sheep  and  goats. — The  P2 
generation  lambs  produced  from  the 
mating  of  purebred  Hampshires  and 
purebred  Rambouillets  at  the  Wyo¬ 
ming  station  tended  to  resemble  one  or 
the  other  of  their  purebred  grand¬ 
parents  in  body  conformation  more 
closely  than  did  the  Fx  parents.  The 
FiS  showed  a  blend  of  the  two  breeds 
in  body  conformation  as  well  as  in 
density  of  fleece  and  diameter  of  fiber. 

Results  of  experiments  at  the  Okla¬ 
homa  station,  in  which  Shropshire, 
Dorset,  Rambouillet,  and  Merino  sheep 
were  crossed,  indicated  that  color,  fine¬ 
ness  of  wool,  fleece  weight,  smooth  and 
faulty  skin,  and  conformation  were  in¬ 
herited  in  a  blending  manner.  Fleece 
color  was  dominant  to  bareness  and 
early  breeding  was  partially  dominant 
to  late  breeding  in  Dorsets  selected  for 
this  character.  Hornlessness  of  the 
Shropshire  was  incompletely  dominant 
to  the  horned  character  of  Dorsets. 
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Fineness  of  wool  and  faults  in  the  skin 
were  associated,  as  were  dark  face 
color  and  Shropshire  characteristics. 

In  matings  of  Toggenburg  bucks 
with  graded  up  Mexican  does  the 
Texas  station  found  that  the  polled 
condition  was  dominant  over  horns, 
and  that  the  horns  were  better  de¬ 
veloped  in  males  than  in  females, 
though  the  presence  or  absence  of  the 
condition  was  not  sex  linked  or  asso¬ 
ciated  with  sex.  Wattles  were  due  to 
a  single  dominant  Mendelian  factor 
and  were  not  linked  with  sex  or  with 
the  horned  character.  A  strong  tend¬ 
ency  for  kids  to  resemble  their  dams 
in  all  colors  except  white  spotting  was 
indicated,  though  definite  modes  of 
inheritance  were  not  advanced.  Solid 
white  and,  in  general,  black  and  exten¬ 
sive  white  spotting  appeared  to  be 
epistatic  to  most  other  colors. 

Twinning  in  cattle. — A  Study  of  the 
seasonal  occurrence  of  twins  by  the 
Wisconsin  station,  based  on  the  rec¬ 
ords  of  the  American  Hereford  and 
Aberdeen  Angus  herdbooks,  showed 
that  the  largest  number  of  twin  births 
occurred  in  August,  with  a  tendency 
for  larger  numbers  to  occur  during 
the  late  summer  and  fall,  and  the 
fewest  numbers  during  March.  The 
available  data  indicated  that  0.98  per 
cent  of  births  in  dairy  cattle  were 
twins,  but  8.84  per  cent  of  the  births 
in  the  Kansas  station  Holstein  herd 
were  twins.  There  was  more  fre¬ 
quent  twinning  among  the  offspring  of 
certain  bulls  and  among  the  dams  re¬ 
lated  to  certain  bulls  than  in  the  herd 
in  general.  One  bull  produced  19.15 
per  cent  of  twins.  The  influence  of 
the  breeding  of  the  dam  was  apparent, 
but  did  not  appear  to  be  as  important 
as  the  breeding  of  the  sire.  Age,  sea¬ 
son,  and  production  had  no  noticeable 
influence  on  the  amount  of  twinning. 

Inheritance  of  abnormalities. — Two  types 
of  rumplessness  in  fowls  have  been 
identified  by  the  Connecticut  Storrs 
station.  One  type  was  inherited  as  a 
single  dominant  Mendelian  factor,  but 
the  other  was  accidental  and  non- 
hereditary.  Anatomical  studies  of 
genetic  and  accidentally  rumpless 
fowls  indicated  no  significant  differ¬ 
ence.  Owing  to  difficulties  in  mating, 
the  rumpless  fowls  produced  only  a 
very  small  percentage  of  fertile  eggs, 
though  when  rumpless  females  mated 
with  normal  males  considerably  larger 
percentages  of  fertile  eggs  were  pro¬ 
duced.  The  low  fertility  of  this  type 
of  fowl  was  attributed  to  the  mechani¬ 
cal  difficulties  in  mating. 


A  factor  F  was  found  responsible  for 
the  production  of  normal  feet  and  legs 
in  mice  at  the  Maine  station,  while  its 
recessive  caused  an  abnormal  condition 
which  appeared  among  the  descend¬ 
ants  of  X-rayed  mice.  A  modifying 
factor  Mn  influenced  ff  individuals 
in  the  direction  of  the  normal,  whereas 
Ma  modified  ff  individuals  in  the  oppo¬ 
site  direction.  In  attempts  to  experi¬ 
mentally  modify  the  germ  plasm  of 
albino  rats  two  abnormal-eyed  individ¬ 
uals  were  produced  in  one  litter,  which 
transmitted  this  characteristic  to  suc¬ 
ceeding  generations  in  an  irregular 
manner.  An  abnormality  of  the  teeth 
also  later  appeared  in  this  line. 

In  matings  of  a  hairless  male  rat 
with  normal  females  at  the  Illinois 
station  it  was  found  that  the  hairless 
condition  behaved  as  a  simple  recessive 
to  the  normal. 

In  experiments  at  the  Kansas  station 
no  abnormalities  in  the  development  of 
the  eyes  of  the  offspring  followed  the 
introduction  into  pregnant  rabbits  of 
fowl  serum  containing  precipitins  of 
rabbit  lens  protein  or  from  the  direct 
injection  of  the  lens  protein  into  the 
rabbits. 

Crossbreeding. — By  double  mating  a 
Duroc- Jersey  sow  with  Poland  China 
and  Duroc-Jersey  boars  at  the  Illinois 
station  the  6  purebred  Duroc-Jerseys 
produced  in  the  litter  averaged  3.28 
pounds  at  birth  and  the  2  raised  to  6 
months  of  age  averaged  185.5  pounds ; 
the  4  Poland  China-Duroc- Jersey 
crossbreds  averaged  3.75  pounds  at 
birth,  and  all  4  were  raised  to  6 
months  of  age,  at  which  time  they 
averaged  235.2  pounds. 

Inbreeding  fowls  was  found  by  the 
Connecticut  Storrs  station  to  result  in 
a  decrease  in  vigor,  but  when  different 
lines  were  crossed  vigor  was  restored. 
Inbred  females  mated  with  their 
brothers  produced  eggs  of  which  40 
per  cent  hatched,  but  when  the  same 
females  in  the  following  year  were 
mated  to  males  of  other  families  80 
per  cent  of  the  eggs  hatched.  -The  out- 
bred  chicks  grew  better  than  those 
which  were  inbred. 

Effect  of  age  of  dam  on  offspring. — In 
studies  with  mice  at  the  Illinois  sta¬ 
tion  young  dams  produced  smaller 
young  than  older  mothers,  but  the  dif¬ 
ference  in  the  young  disappeared  be¬ 
fore  maturity.  The  females  coming  in 
heat  at  the  younger  age  proved  to  be 
most  fertile. 

Fertility.— In  a  study  of  the  effect  of 

vasectomy  on  the  histology  of  the  tes¬ 
ticles  of  three  boars  the  Wisconsin 
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station  found  that  this  operation  had 
no  influence  on  the  histological  struc¬ 
ture,  although  a  pronounced  atrophy 
occurred  in  one  of  the  animals.  The 
testicles  of  the  other  two  w7ere  some¬ 
what  distended  with  semen  and 
showed  the  presence  of  many  normal 
spermatozoa.  This  indicates  that 
vasectomy  does  not  cause  degeneration 
of  the  seminiferous  tubules  in  animals 
with  closed  inguinal  canals. 

Weekly  intraperitoneal  injections  of 
5-cubic  centimeter  doses  of  testicular 
extract  into  pregnant  female  guinea 
pigs  at  the  Kansas  station  produced 
local  pain,  watering  of  the  eyes,  occa¬ 
sional  coma,  and  frequent  chronic 
peritonitis,  and  25  per  cent  of  the 
pregnancies  terminated  in  abortions. 
The  gonads  of  the  injected  animals 
showed  marked  degenerative  changes 
wdth  atrophy  of  the  Graafian  follicles 
and  cyst  formation.  Young  animals 
were  sterile  for  as  long  as  the  in¬ 
jections  were  continued.  Young  born 
to  injected  pregnant  females  were 
normal,  and  the  gonads  of  the  males 
were  normal,  but  the  ovaries  of  the 
female  young  were  shrunken  and 
showed  an  overabundance  of  atresic 
follicles.  Ovarian  degeneration  and 
the  formation  of  cysts  were  rare  in 
control  animals  injected  with  ovarian 
extract  or  amniotic  fluid. 

The  effect  of  administration  of 
Fowler’s  solution  on  the  fertility  of 
breeding  animals  was  tested  at  the 
Illinois  station  by  means  of  double 
matings  with  rabbits.  Twice  as  many 
young  were  produced  by  males  not 
receiving  the  toxic  substance  as  by 
those  to  which  it  was  administered. 
The  average  litter  size  of  females  re¬ 
ceiving  Fowler’s  solution  was  5.3  as 
compared  with  6.3,  the  average  size 
before  the  solution  was  administered. 
Much  sterility  and  a  lack  of  disease 
resistance  were  manifest  in  animals 
which  received  the  arsenic  solution. 

Oestrous  cycle  in  the  sow. — The  oestrous 
cycle  of  12  sows  was  found  at  the 
Missouri  station  to  vary  in  different 
individuals  from  18  to  25  days  in 
length,  with  the  period  of  oestrum 
running  from  1  to  3  days.  Leucocytes 
and  epithelium  cells  were  present  in 
the  vaginal  smear  in  the  greatest 
numbers  during  the  week  following 
heat  and  were  fewest  just  before  heat. 
The  thickening  of  the  walls  of  the 
vagina  and  uterus  during  oestrum 
correspond  to  the  condition  in  other 
mammals.  Studies  of  the  ovaries  in¬ 
dicated  a  gradual  development  of  the 
follicles  accompanied  by  the  elimina¬ 
tion  of  some  at  all  stages  in  the  non- 


pregnant  sow.  Ovulation  evidently 
occurred  between  early  and  late 
oestrum. 

SOILS  AND  FERTILIZERS 

The  number  of  station  projects  deal¬ 
ing  with  soils  and  fertilizers  active 
during  the  past  year  was  something 
over  500.  These  projects  covered 
many  subjects  of  fundamental  impor¬ 
tance  to  soil  management  and  crop 
production.  The  specific  studies  of 
soils  in  relation  to  fertility  and  pro¬ 
ductiveness  showed  substantial  growth 
and  improvement. 

Permeability.; — Both  lime  and  manure 
were  found  by  the  Oregon  station  to 
be  effective  in  increasing  the  permea¬ 
bility  of  white  land  and  silty  clay 
loam. 

The  rate  of  percolation  of  water 
through  heavy  clay  subsoils  was  ap¬ 
preciably  increased  by  applications  of 
calcium  sulphate,  and  was  actually 
decreased  by  certain  applications  of 
calcium  carbonate  in  experiments  at 
the  Missouri  station.  The  order  of 
effectiveness  in  increasing  percolation 
was  calcium  acid  phosphate,  a  mixture 
of  equal  parts  of  calcium  sulphate 
and  calcium  oxide,  a  mixture  of  equal 
parts  of  calcium  sulphate  and  calcium 
carbonate,  calcium  sulphate,  aluminum 
sulphate,  and  calcium  oxide. 

Flocculation  of  clay  soils — The  Missouri 
station  found  that  liberal  applications 
of  rather  insoluble  salts  such  as  cal¬ 
cium  sulphate  or  calcium  carbonate 
caused  clay  to  remain  flocculated  for 
a  long  time  under  ordinary  conditions 
of  leaching.  Different  chemical  treat¬ 
ments  tended  to  produce  floccules  very 
different  in  nature  in  colloidal  clay. 

Soil  moisture  distribution. — According  to 
studies  at  the  Wisconsin  station 
medium  sand  supplied  crops  with  more 
moisture  from  light  rains  and  showers 
than  did  fine  sand  or  sandy  loam  when 
the  precipitation  came  at  a  time  when 
the  initial  moisture  content  of  the 
soils  was  low.  The  greater  water¬ 
holding  capacity  of  sandy  loam  en¬ 
abled  it  to  store  a  sufficient  supply 
from  the  heavier  rains  to  produce  the 
largest  yields. 

Soil  moisture  conservation. — Mulching,  in 
addition  to  increasing  the  yield  was 
found  to  save  hand  hoeing  or  cultiva¬ 
tion  of  garden  soils  in  experiments  at 
the  Ohio  station.  However,  in  a  test 
with  straw  mulch  in  a  light  soil  where 
all  the  straw  was  plowed  under  year 
after  year  the  mulched  plat  gave  un¬ 
satisfactory  results. 

Soil  moisture  losses  from  the  upper 
18  inches  of  soil  were  reduced  to  an 
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appreciable  extent  by  an  asphalt- 
coated  paper  covering,  according  to 
results  reported  by  the  California  sta¬ 
tion.  The  paper  covering  also  in¬ 
creased  the  mean  temperature  of  the 
soil,  hastened  the  time  of  warming, 
retarded  the  rate  of  cooling,  and  gave 
a  narrower  range  between  the  maxi¬ 
mum  and  minimum  temperatures. 
The  results  were  taken  to  indicate  that 
while  the  use  of  the  paper  covering 
may  conserve  the  moisture  to  some  ex¬ 
tent  there  is  no  indication  that  it  will 
favorably  affect  the  growth  of  crops. 

The  results  of  fallow  tillage  experi¬ 
ments  at  the  Washington  station  indi¬ 
cated  the  importance  of  working  the 
summer  fallow  reasonably  early  in  the 
spring.  The  important  feature  ap¬ 
peared  to  be  the  establishment  of  the 
soil  mulch  before  the  weeds  and  volun¬ 
teer  grain  made  sufficient  growth  to* 
materially  reduce  the  soil  moisture 
supply.  Keeping  the  land  free  from 
weeds  after  it  was  plowed  appeared 
to  be  as  important  as  the  early  spring 
tillage. 

The  California  station  found  that, 
under  the  conditions  of  the  State,  cul¬ 
tivation  is  of  negligible  value  in  con¬ 
serving  moisture  in  the  soil  except  as 
such  cultivation  eliminates  weed 
growth.  Destruction  of  weeds  was  also 
found  by  the  Texas  station  to  be  the 
principal  consideration  in  intertillage 
operations.  Just  enough  cultivation  to 
control  weeds  effectively  is  considered 
the  best  kind  of  tillage  and  the  ordi¬ 
nary  cultivator  the  most  effective  im¬ 
plement  for  this  purpose.  The  Ohio 
station  considers  frequent  cultivation 
or  stirring  of  garden  soil  in  ordinary 
seasons  unnecessary  to  obtain  high  pro¬ 
duction  and,  for  some  crops,  to  be 
actually  harmful.  Twenty-five  per 
cent  of  the  rainfall  was  stored  in  the 
soil  by  summer  tillage  in  experiments 
at  the  Nebraska  station.  The  heaviest 
losses  in  moisture  storage  were  by 
direct  evaporation  from  the  upper  soil 
immediately  following  a  rain  and  be¬ 
fore  the  water  had  penetrated  into  the 
soil.  Cultivation  to  the  greatest  depth 
used  increased  the  average  moisture 
content  of  soil  during  the  most  critical 
period  of  the  growth  of  corn,  accord¬ 
ing  to  the  Arkansas  station.  In  ex¬ 
periments  at  the  Oregon  station,  use  of 
lime  and  manure  increased  the  average 
moisture  content  of  the  soil  during  dry 
summer  weather  and  decreased  the 
water  requirement  per  unit  of  dry 
matter  produced. 

Run-off  and  drainage  losses. — The  total 
quantity  of  salts  lost  in  run-off  water 
varied  from  166.8  pounds  per  acre 
from  plats  in  wheat  and  clover  to 


380.1  pounds  per  acre  from  plats 
spaded  4  inches  deep  in  the  spring 
and  fallowed  throughout  the  season, 
according  to  results  reported  by  the 
Missouri  station.  Calcium  and  sul¬ 
phur  were  lost  in  larger  amounts  than 
any  of  the  other  elements  determined. 
The  loss  of  potassium  was  relatively 
small,  but  amounted  in  several  cases 
to  considerably  more  than  would  ordi¬ 
narily  be  applied  in  commercial  fer-  si 
tilizer.  The  losses  of  magnesium, 
sodium,  and  phosphorus  were  too 
small  to  be  of  much  practical  impor¬ 
tance.  Surface  run-off  water  was 
found  not  to  be  a  great  source  of  ni¬ 
trate  loss.  The  soluble  salts  from  the 
fallow  plats  showed  a  higher  percent¬ 
age  of  inorganic  material  than  did 
the  soluble  material  from  soil  carrying 
a  crop. 

Applications  of  manure  increased 
the  losses  of  nitrate  and  potassium  in 
drainage  experiments  at  the  Oregon 
station,  while  a  rather  heavy  loss  of 
calcium  continued.  Appreciable  losses 
of  phosphorus  and  rather  heavy  losses 
of  sulphate  were  also  observed,  the  lat-  , 
ter  being  increased  by  manure  applica¬ 
tions. 

Large  quantities  of  calcium  are  re¬ 
moved  from  soil  by  drainage  waters, 
according  to  the  New  York  Cornell 
station,  and  generally  amount  to  more  j 
than  all  other  const  tuents  together. 
The  effect  of  cropping  was  to  decrease  j 
the  amount  leached.  Applications  of 
ammonium  salts,  especially  ammo¬ 
nium  sulphate,  markedly  increased  the 
calcium  losses.  The  quantities  of 
magnesium  and  potassium  removed  by  > 
drainage  water  were  appreciable  but  I 
not  excessive.  Nitrogen  was  removed  | 
almost  entirely  as  nitrates.  The  loss 
from  soil  growing  legumes  appeared  | 
to  be  greater  than  from  soil  growing  ! 
nonlegumes.  The  quantity  of  sulphur 
removed  by  drainage  was  compara¬ 
tively  large,  but  the  quantity  of 
phosphorus  removed  was  practically 
negligible. 

The  leachings  of  calcium  and  mag¬ 
nesium  from  the  subsurface  soils  simi¬ 
larly  treated  were  found  by  the  Ten¬ 
nessee  station  to  be  uniformly  greater 
than  those  from  the  surface  soils  and 
the  losses  were  greater  with  limestone 
than  with  dolomite,  the  difference  j 
decreasing  with  increasing  fineness,  j 
Neither  degree  of  fineness  nor  depth 
of  incorporation  of  calcium  hydroxide, 
limestone,  or  dolomite  consistently  in¬ 
fluenced  the  total  losses  of  sulphates 
and  nitrates  from  soils. 

Soil  organic  matter. — The  Washington  j 
station  found  that  the  tendency  of 
Organic  residues  was  to  depress  the 
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yield,  especially  of  the  straw,  of  win¬ 
ter  wheat.  The  presence  of  a  plenti¬ 
ful  supply  of  available  nitrogen  was 
very  noticeable  in  the  early  growth  on 
soil  to  which  alfalfa  had  been  applied, 
and  to  a  slightly  less  extent  on  soil  to 
which  sodium  nitrate  was  -applied. 
When  added  to  sand  and  silt  loam 
soils  crimson  clover  increased  plant 
growth  in  experiments  at  the  Virginia 
station.  Rye  in  a  green  state  depressed 
plant  growth  in  heavy  clay  soils  but 
caused  a  slight  increase  in  the  more 
open  soil  types. 

Green  manures. — The  evolution  of  car¬ 
bon  dioxide  from  green  rye,  oats, 
clover,  and  vetch  mixed  with  soil  was 
much  greater  than  from  the  same  ma¬ 
terials  air-dried.  The  Virginia  sta¬ 
tion  found  that  the  legumes  decom¬ 
posed  more  rapidly  than  the  non¬ 
legumes  when  used  as  green  manures. 
When  green  materials  were  allowed 
to  decompose  in  soil  no  nitrates  were 
detected  after  10  days,  whereas  with 
air-dried  materials  nitrates  were  pres¬ 
ent,  but  in  greater  quantity  under 
legume  than  under  nonlegume  treat¬ 
ment.  Green  manure  cut  between 
May  14  and  May  28  showed  the  high¬ 
est  rate  of  decomposition. 

The  results  of  green  manure  rotation 
tests  at  the  Mississippi  station  indi¬ 
cated  a  close  relationship  between  bac¬ 
terial  counts  and  crop  yields,  and  that 
legumes  like  Lespedeza  can  not  build 
up  soil  fertility  as  rapidly  as  soy 
beans,  crimson  clover,  or  cowpeas. 

The  decomposition  of  timothy  resi¬ 
dues  in  soil  was  found  by  the  New 
York  Cornell  station  to  extend  over  a 
longer  period  than  that  of  clover  resi¬ 
dues.  The  greater  content  of  nitrogen 
in  the  clover  was  held  to  account  in 
large  measure  for  the  more  rapid  de¬ 
composition  and  the  greater  accumula¬ 
tion  of  nitrates  in  case  of  the  clover. 

Effect  of  straw. — The  addition  of  oat 
straw  did  not  appreciably  affect  the 
accumulation  of  nitrates  in  loam  soils 
according  to  the  results  of  studies  by 
the  Iowa  station.  Soils  treated  with 
!  straw  alone  yielded  less  than  un- 
[  treated  soils.  Where  the  straw  was 
applied  and  turned  under  with  the 
j  second  growth  of  red  closer,  Hu'oam 
clover,  or  alfalfa,  there  was  no  re¬ 
tardation  of  nitrate  accumulation. 
Oat  straw  when  applied  alone  or  in 
combination  with  clovers  had  no  re- 
i  tarding  effect  on  the  growth  and  yield 
of  corn.  Straw  when  applied  with 
clovers,  ammonium  sulphate,  or  so¬ 
dium  nitrate  did  not  retard  growth  of 
other  plants. 

Nitrate  accumulation. — The  Illinois  sta¬ 
tion  found  that  the  nitrification  of 


both  fall-plowed  and  spring-plowed 
sweet  clover  proceeded  rapidly.  The 
spring-plowed  area  was  in  better  phys¬ 
ical  condition  and  required  less  labor 
in  preparation  than  the  fall-plowed 
area.  Early  plowing  of  clover  in  the 
spring  gave  a  higher  nitrate  accumu¬ 
lation  at  an  earlier  date  than  plowing 
at  a  later  date.  Summer-plowed  green 
sweet  clover  nitrified  rapidly  and  large 
quantities  of  nitrates  accumulated. 
Oats  and  rye  proved  efficient  in  con¬ 
verting  much  of  the  nitrate  formed 
into  organic  matter,  thus  reducing 
losses,  the  oats  being  more  effective 
in  this  respect  than  the  rye.  Nitrates 
were  produced  in  much  larger  quanti¬ 
ties  in  manured  soil  than  in  unma¬ 
nured  soil,  in  experiments  at  the  Okla¬ 
homa  station.  Nitrification  was  greater 
under  greenhouse  conditions  than  out¬ 
doors  for  both  manured  and  unma¬ 
nured  soils. 

Nitrate  production  was  compara¬ 
tively  slow  at  a  temperature  of  5°  C., 
in  experiments  reported  by  the  Ne¬ 
braska  station,  but  increased  with  tem¬ 
perature,  reaching  its  maximum  at 
35°  and  ceasing  altogether  at  55°. 
This  was  taken  to  indicate  that  the 
prevailing  temperature  between  the 
time  of  late  plowing  for  winter  wheat 
seed  bed  preparation  and  May  15  may 
be  too  low  to  supply  adequate  nitrate 
for  the  crop.  Nitrate  production  was 
also  found  to  be  insignificant  at  mois¬ 
ture  contents  as  low  as  the  hygro¬ 
scopic  coefficient  of  the  soil  but  in¬ 
creased  with  moisture  content  up  to 
1.25  times  the  moisture  equivalent. 

Alluvial  sugar  cane  soils  have  a 
greater  nitrifying  capacity  than  loes- 
sial  cotton  soils  as  measured  by  the 
nitrification  of  dried  blood  and  am¬ 
monium  sulphate,  according  to  the 
Louisiana  stations.  Plowing  Melilotus 
into  the  soil  caused  an  initial  increase 
in  nitrate  accumulation  but  apparently 
did  not.  affect  the  nitrifying  power  of 
the  soil.  Ground  oyster  shell  increased 
the  nitrifying  power  of  cotton  soil. 

Varying  depths  of  cultivation  had 
little  effect  on  the  accumulation  of 
nitrate  nitrogen  in  a  soil  of  rather 
open  structure,  according  to  the  Ar¬ 
kansas  station.  The  importance  of 
winter  cover  crops  as  a  means  of  re¬ 
ducing  nitrate  losses  was  indicated. 
The  nitrate  content  of  the  soil  was 
relatively  low  in  the  spring,  but  as 
the  season  advanced  to  late  summer 
larger  amounts  of  nitrates  were  found 
in  the  fallowed  soils.  There  was 
little  increase  in  the  nitrate  content  of 
soils  growing  crops.  Weeds  drew 
heavily  on  the  nitrate  content  of  un¬ 
cultivated  soils. 
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An  increase  in  the  formation  of 
nitrates  from  ammonium  sulphate 
with  increasing  applications  of  lime  to 
soils,  which  could  be  correlated  with 
increased  crop  yields,  was  observed  by 
the  New  Jersey  stations.  The  final 
accumulations  of  unleached  nitrates 
were  the  same,  regardless  of  the  form 
of  lime  used  and  of  the  fact  that  dif¬ 
ferent  forms  of  lime  had  a  varying  in¬ 
fluence  on  the  rate  of  nitrate  forma¬ 
tion.  The  nitrate-producing  power  of 
clay  loam  soil  was  found  by  the  Ore¬ 
gon  station  to  be  depressed  by  sulphur 
alone,  whereas  the  use  of  sulphur  with 
lime  stimulated  the  nitrate-producing 
power. 

Nitrate  accumulation  was  retarded 
by  the  addition  of  calcium  sulphate  in 
practically  all  of  various  soils  tested 
by  the  New  York  Cornell  station,  but 
especially  in  an  alkaline  silt  loam  soil. 
It  was  also  depressed  rather  markedly 
in  a  clay  soil  maintained  at  low  mois¬ 
ture  content  and  in  silt  loam  soil  to 
which  10  per  cent  of  calcium  carbonate 
had  been  added. 

Mulched  soil  had  much  lower  nitri¬ 
fying  etficiency  than  unmulched  soil  in 
experiments  at  the  Missouri  station. 
Nitrate  accumulation  was  increased  in 
the  mulched  soil  by  aeration  and  modi¬ 
fication  of  soil  structure  by  drying  and 
remoistening.  Removing  the  mulch 
markedly  increased  the  nitrate  accu¬ 
mulation  after  two  months.  Nitrate 
production  in  soils  was  found  to  be 
increased  by  spring  tillage  and  de¬ 
creased  by  crop  growth.  In  the  prepa¬ 
ration  of  land  for  wheat,  early-plowed 
soils  contained  more  nitrate  in  the  fall 
than  did  late-plowed  soils.  This 
seemed  to  be  due  to  differences  in  weed 
growth.  Studies  on  the  effects  of  dif¬ 
ferent  soil  treatments,  long  continued, 
upon  bacterial  activity  in  continuous 
wheat  soils  indicated  the  possibility 
that  acid  phosphate  has  an  influence 
similar  to  that  of  lime  as  far  as  nitrate 
production  is  concerned. 

Ammonia  production. — The  Oklahoma 
station  found  a  general  tendency  for 
ammonification  to  increase  from  the 
use  of  either  calcium  oxide  or  calcium 
carbonate  on  very  fine  sandy  loam  and 
loam  soils.  Manure  as  a  rule  did  not 
increase  ammonification  to  any  extent 
beyond  that  produced  by  lime,  and 
seemed  to  have  a  depressing  effect  in 
some  cases.  Heavy  liming  caused 
greater  ammonia  production  than  light 
liming,  and  calcium  oxide  was,  as  a 
rule,  slightly  more  favorable  toward 
ammonification  than  calcium  car¬ 
bonate. 


Acidity  and  soil  bacteria. — The  New 

York  Cornell  station  found  that  soils 
may  be  or  may  become  an  unfavorable 
habitat  for  the  various  groups  of  leg¬ 
ume  bacteria  and  that  these  bacteria 
may  largely  or  entirely  disappear  from 
the  soil,  as  it  increases  in  acidity. 
These  bacteria  do  not  seem  to  be 
greatly  influenced  by  the  frequency  of 
the  host  plant  in  the  rotation,  and  it 
was  found  that  in  acid  soils  the  addi¬ 
tion  of  more  bacteria  resulted  in  the 
formation  of  a  larger  number  of  nod¬ 
ules  per  plant.  The  Missouri  station 
reported  evidence  that  a  soil  once 
inoculated  with  Bacillus  radicicola 
will  retain  the  organisms  to  reinocu¬ 
late  the  host  plant  when  it  comes 
around  in  most  of  the  regular  crop 
rotations. 

Alkali  soils. — The  Arizona  station 
found  that  by  applying  gypsum  as  a 
corrective  for  black  alkali  in  soils  that 
contain  no  free  carbon  dioxide  the 
amount  of  black  alkali  may  be  re¬ 
duced  to  about  25  parts  per  million 
in  the  soil  solution,  but  no  lower.  It 
was  found  advisable  to  leach  the  soil 
after  an  application  of  gypsum  to 
remove  the  soluble  salts  and  also  to 
apply  organic  matter  and  to  cultivate. 

Alkali  tolerance. — The  toxicity  of  ap¬ 
plications  of  various  concentrations 
of  sodium  carbonate,  sodium  chloride, 
and  sodium  sulphate,  singly  and  in 
different  combinations,  was  found  by 
the  Idaho  station  to  vary  with  suc¬ 
cessive  crops  of  barley  and  oats.  The 
toxicity  of  all  such  treatments  was 
usually  greatest  with  the  first  crop, 
and  the  majority  of  salt  treatments 
stimulated  the  barley  and  oats  yields 
in  the  second  crop.  In  general  the 
third  crop  showed  toxic  effects  and 
the  fourth  crop  yields  tended  to  ap¬ 
proach  normal.  Oats  tolerated  rather 
high  concentrations  of  the  combined 
alkali  salts  when  the  total  salt  content 
consisted  of  a  low  cencentration  of 
each  salt. 

Lime  and  liming. — Chemically  equiva¬ 
lent  additions  of  ground  limestone, 
dicalcium  silicate,  and  calcium  hy¬ 
drate  to  soils  deficient  in  basic  mate¬ 
rials  increased  the  bacterial  numbers  j 
in  the  soils  in  amounts  varying  with 
the  forms  of  lime  and  with  the  soil, 
according  to  the  results  of  studies 
reported  by  the  New  Jersey  stations. 
Two  acid  soils  showed  an  increased 
sulphate  formation  with  an  increased 
application  of  lime,  but  a  well-limed 
soil  showed  very  small  increases  in 
sulphate  content  with  an  increased  J 
lime  addition.  The  rapidity  of  the 
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changes  in  the  microbiological  proc¬ 
esses  of  the  soil  differed  with  the 
nature  of  the  liming  materials, 
although  the  final  effects  of  chemi¬ 
cally  equivalent  quantities  of  the 
several  materials  were  the  same. 

The  actual  loss  of  calcium  oxide 
from  the  normal  plowed  depth  of  soil 
is  not  necessarily  confined  to  that 
removed  by  drainage,  according  to  the 
Pennsylvania  station,  which  also 
found  that  the  rate  of  limestone  de¬ 
composition  is  influenced  by  the  soil 
reaction.  Burnt  lime  did  not  main¬ 
tain  a  high  hydrogen-ion  concentra¬ 
tion.  Lime  had  a  tendency  to  reduce 
the  water-soluble  potassium,  both 
when  used  alone  and  when  used  with 
manure.  The  Missouri  station  found 
that  soils  well  supplied  with  soluble 
calcium  usually  produced  good  yields 
of  clover  and  other  legumes,  even 
though  the  soil  showed  considerable 
acidity  by  the  usual  tests. 

Liming  of  muck  soils  to  complete 
neutrality  did  not  produce  a  greater 
growth  of  corn  than  did  moderate  lim¬ 
ing  in  experiments  reported  by  the 
North  Carolina  station.  The  efficiency 
of  fertilizers  was  found  to  be  gov¬ 
erned  by  the  depth  of  liming.  A 
greater  benefit  was  observed  from 
sodium  nitrate  and  potash  when  the 
subsoil  was  limed  than  when  the  sub¬ 
soil  was  acid.  Heavy  liming  and 
deep  plowing  were  accompanied  by 
injurious  effects  in  the  field.  Liming 
had  no  relation  to  the  injurious  effect 
of  acid  phosphate. 

Liming  was  found  by  the  Oregon 
station  to  increase  nitrates  in  the  soil, 
and  to  stimulate  their  nitrifying  and 
nitrogen-fixing  powers.  The  principal 
effect  of  liming  in  cowpea-wheat  ex¬ 
periments  at  the  Tennessee  station  was 
to  increase  the  amount  of  available 
soil  nitrogen.  Applications  of  burnt 
lime  were  not  permanently  harmful, 
and  were  considered  to  be  justified  as 
long  as  the  crop  increases  obtained 
were  profitable. 

Different  forms  of  lime  gave  similar 
results  on  a  loam  soil,  in  experiments 
at  the  Tennessee  station.  In  general 
limestone  was  more  extensively  fixed 
than  dolomite,  especially  when  the 
coarser  materials  were  used.  It  was 
found  that  the  coarser  the  material 
the  deeper  should  be  the  incorporation 
to  insure  disintegration,  and  that  dolo¬ 
mite  should  be  ground  finer  than  lime¬ 
stone.  Ten-mesh  ground  limestone  was 
fully  as  effective  as  hydrated  lime  both 
in  the  first  year  and  subsequently,  in 
experiments  at  the  Indiana  station. 
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No  advantage  was  gained  by  grinding 
limestone  any  finer  than  10  mesh. 
Marl  gave  results  fully  equal  to  both 
lime  and  ground  limestone  when  ap¬ 
plied  in  amounts  of  equal  lime  content. 
The  value  of  limestone  coarser  than 
20  mesh  was  found  by  the  Illinois  sta¬ 
tion  to  be  very  low  as  compared  with 
finer  stone.  Light  applications  of 
limestone  were  found  to  give  good  re¬ 
sults.  On  very  acid  soils  a  single  large 
application  gave  excellent  returns, 
closely  approaching  those  obtained  on 
plats  where  frequent  applications  were 
made. 

No  large  differences  were  found  by 
the  Ohio  station  between  the  values  of 
ground  limestone  and  hydrated  lime. 
There  was  no  significant  difference  evi¬ 
dent  between  the  values  of  the  in¬ 
creases  produced  by  the  high  calcium 
and  the  magnesium  limes  either  in  the 
case  of  the  limestones  or  the  hydrated 
limes. 

Sulphur. — The  addition  of  sulphur  to 
soil  was  found  by  the  Utah  station  to 
increase  the  ammonifying  and  nitrify¬ 
ing  power.  It  had  no  effect  on  nitro¬ 
gen  fixation.  Sulphur  failed  to  in¬ 
crease  the  yield  of  cane  soils  in  ex¬ 
periments  by  the  Porto  Rico  station. 
Calcium  sulphate  also  failed  to  increase 
the  yield  on  unlimed  soils  but  doubled 
it  on  limed  soils.  It  increased  the 
yield  produced  by  a  complete  ferti¬ 
lizer,  but  to  a  less  extent  than  lime. 
The  Oregon  station  found  that  the 
more  finely  sulphur  is  ground  the  more 
rapidly  it  is  oxidized,  and  that  sul¬ 
phur  ground  to  pass  a  40-mesh  sieve 
should  contain  enough  fine  material  to 
satisfy  the  most  urgent  soil  needs. 
The  oxidation  of  sulphur  was  found 
to  increase  acidity  or  to  neutralize 
alkalinity  in  soils  and  the  acid  pro¬ 
duced  brought  calcium  into  solution. 
The  rate  of  oxidation  of  the  different 
forms  of  sulphur  was  also  found  by 
the  Ohio  station  to  depend  upon  the 
surface  or  fineness.  Experiments  by 
the  Missouri  station  showed  that  crop 
growth  on  a  semiarid  soil  which 
showed  benefit  from  sulphur  treat¬ 
ments  retarded  the  formation  of  sul¬ 
phate,  whereas  it  increased  the  pro¬ 
duction  of  sulphate  in  humid  soils. 
Humid  soils  are  able  to  recuperate 
readily  in  their  sulphate  content, 
whereas  some  of  the  semiarid  soils 
have  difficulty  in  regaining  enough 
sulphate  for  satisfactory  growth  after 
it  has  once  been  depleted.  The  Texas 
station  found  that  sulphur  had  no 
significant  effect  on  the  yields  of  corn, 
cotton,  and  oats,  and  is  not  needed  on 
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the  heavy  black  limestone  soils  of 
central  Texas. 

Calcium  sulphate. — The  results  of  ex¬ 
periments  with  gypsum  by  the  Iowa 
station  indicated  as  a  whole  that  on 
some  fields  very  noticeable  increases 
were  obtained  in  the  yields  of  oats 
and  red  clover  by  the  use  of  gypsum, 
whereas  on  other  fields  no  beneficial 
effects  were  obtained.  However,  very 
positive  results  were  obtained  from 
the  use  of  gypsum  on  all  of  the  alfalfa 
fields.  Calcium  sulphate  was  found 
by  the  New  York  Cornell  station  to 
have  no  effect  on  the  growth  of  pas¬ 
ture  grass,  on  the  growth  of  chard 
plants  in  the  greenhouse,  or  on  the 
yield  of  cucumbers  in  the  field.  It 
slightly  increased  the  water-holding 
ability  of  various  soils. 

Phosphate. — The  Arkansas  station 
found  that  crops  are  able  to  assimilate 
phosphorus  added  in  the  form  of  rock 
phosphate  to  acid  soils.  Corn  showed 
a  greater  ability  to  utilize  this  mate¬ 
rial  than  other  crops.  The  use  of  lime 
with  rock  phosphate  on  acid  soils  re¬ 
duced  the  amount  of  phosphorus  as¬ 
similated  and  the  amount  of  phos¬ 
phorus  available  to  crops.  The  Ohio 
station  found  acid  phosphate  superior 
to  raw  rock  phosphate  as  a  phosphatic 
fertilizer.  The  Iowa  station  found 
that  acid  phosphate  had  a  more  de¬ 
cided  effect  on  soil  acidity  than  potas¬ 
sium  or  ammonium  salts. 

Liming  was  found  by  the  Alabama 
station  to  increase  the  phosphorus  con¬ 
tent  of  the  soil  solution  and  of  the 
extracts  from  soils  receiving  acid  phos¬ 
phate  or  basic  slag.  The  influence  of 
lime  on  the  solubility  of  rock  phos¬ 
phate  was  not  great,  in  some  cases  in¬ 
creasing  it  and  in  others  reducing  it. 
Liming  decidedly  depressed  the  solu¬ 
bility  of  the  phosphorus  in  steamed 
bone  meal. 

Very  fine  grinding  of  rock  phosphates 
appears  to  be  unnecessary,  according  to 
the  Illinois  station.  Slag  and  rock 
phosphates  were  found  to  be  superior 
to  acid  and  bone  phosphates,  although 
all  of  these  forms  gave  appreciable 
increases  in  crop  yields  on  brown  silt 
loam  soil.  Both  raw  rock  phosphate 
and  steamed  bone  meal  gave  profitable 
returns  when  used  with  organic  ma¬ 
nures  and  limestone  in  both  grain  and 
livestock  systems  of  farming,  the  latter 
showing  some  superiority.  Acid  phos¬ 
phate  gave  better  results  with  wheat 
on  yellow-gray  silt  loam  soil  than  rock 
phosphate,  but  the  latter  gave  better 
results  with  corn. 

Composting  rock  phosphate. — In  experi¬ 
ments  at  the  Delaware  station,  more 


than  50  per  cent  of  the  phosphorus 
of  rock  phosphate  composted  with  oxi¬ 
dizing  sulphur  in  high-grade  muck  be¬ 
came  citrate  soluble  in  12  weeks,  and 
in  30  weeks  85  per  cent  became  soluble. 

Nitrogen  fertilizers. — Urea  was  found 
by  the  New  Jersey  stations  to  be  a 
very  desirable  source  of  nitrogen  and 
was  very  nearly  equal  to  sodium 
nitrate  in  availability.  In  all  cases  it 
gave  better  results  than  ammonium 
sulphate.  The  rate  of  decomposition 
of  urea  was  rapid  in  good  soil  but  was 
much  retarded  in  acid  soil.  Limestone 
applications  to  acid  soils  proportion¬ 
ately  increased  the  rapidity  of  urea 
decomposition.  The  fertilizing  value 
of  garbage  tankage  was  found  to  be 
very  low.  Its  nitrogen  content  is  low 
and  very  slowly  available.  Ammo¬ 
nium  sulphate  was  found  by  the  Iowa 
station  to  nitrify  slowly  in  acid  soil. 
Sodium  nitrate  and  ammonium  sul¬ 
phate  were  found  by  the  Mississippi 
station  to  be  about  equal  as  sources  of 
nitrogen  for  cotton.  Calcium  cyana- 
mide  was  not  so  efficient  and  cotton¬ 
seed  meal  was  even  less  so.  The  Ar¬ 
kansas  station  obtained  similar  results 
with  sodium  nitrate  and  ammonium 
sulphate  on  different  crops,  but  the 
order  of  effectiveness  of  cottonseed 
meal  and  calcium  cyanamide  was  re¬ 
versed. 

Farm  manure. — The  economic  value  of 
farm  manure  used  as  a  fertilizer  on 
Iowa  soils  is  estimated  by  the  Iowa 
station  to  be  $1.97  per  ton.  Losses 
from  manure  due  to  improper  storage 
and  handling  were  found  to  amount 
to  about  one-half  of  its  value  on  the 
average,  and  in  many  cases  to  three- 
fourths  of  its  value. 

Sewage  sludge  fertilizer. — In  experi¬ 
ments  at  the  Texas  station  corn  fer¬ 
tilized  with  sewage  sludge  made  very 
little  gain  over  untreated  plats  when 
the  sludge  was  applied  at  rates  of 
from  500  to  2,000  pounds  per  acre 
either  alone  or  in  combination  with 
200  pounds  of  acid  phosphate.  Cotton 
similarly  fertilized  with  sewage  sludge 
showed  a  gain  of  from  15  to  20  per 
cent.  The  plats  receiving  from  1,500 
to  2,000  pounds  of  sludge  per  acre  and 
those  receiving  1,000  pounds  of  sludge 
in  combination  with  200  pounds  of  acid 
phosphate  produced  the  hightest 
yields. 

Potash. — A  comparison  of  various 
American  potash  fertilizers  with  stand¬ 
ard  imported  potash  by  the  Indiana 
station  indicated  that  the  German  and 
domestic  potashes  gave  approximately 
equal  results.  There  was  very  little 
difference  in  the  results  from  the  sul- 
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phates,  chlorides,  and  carbonates  of 
potash.  So  far  as  could  be  deter¬ 
mined,  available  commercial  potashes 
do  not  now  contain  injurious  quanti¬ 
ties  of  borax. 

Methods  of  applying  fertilizers. — Moder¬ 
ate  applications  of  noncaustic  ferti¬ 
lizers  were  found  by  the  Iowa  station 
to  produce  the  most  economical  re¬ 
turns  of  oats  and  wheat  by  the  direct- 
contact-in-the-seed-rows  method.  The 
best  yields  with  cyanamide  came  from 
broadcasting  it  10  days  in  advance  of 
the  seeding.  For  large  applications 
of  noncaustic  fertilizers  it  was  ap¬ 
parently  best  to  divide  the  total  ap¬ 
plication  between  the  drilled  direct- 
contact-in-the-seed-rows  method  and 
the  broadcast  method.  The  best  re¬ 
sults  were  obtained  with  broadcast  ap¬ 
plications  of  fertilizers  by  disking  the 
fertilizer  thoroughly  into  the  soil.  In 
the  fertilization  of  corn  the  hill 
method  appeared  equal  to  or  even  su¬ 
perior  to  the  broadcast  method  if  the 
fertilizer  was  not  delivered  into  the 
hills  in  direct  contact  with  the  seed. 
The  sides-of-hill  method  was  prefer¬ 
able  to  the  rear-of-hill  method. 

FIELD  CROPS 

CEREALS 

Varietal  variations. — A  study  at  the 

New  York  Cornell  station  showed  that 
the  same  names  have  been  applied  to 
varieties  of  oats  and  of  barley  distinct 
morphologically  and  to  strains  signifi¬ 
cantly  different  in  yield.  A  name 
applied  to  a  particular  sample  is  of 
little  value  unless  the  exact  source 
and  the  past  performance  be  known. 
Physiological  strains  were  found  in 
most  morphological  varieties.  Barley 
lias  a  greater  seasonal  variation  than 
oats,  and  probably  is  not  so  well 
adapted  to  New  York  conditions. 
Owing  to  their  greater  variability 
some  varieties  of  oats  and  barley  show 
greater  possibilities  in  breeding  work 
than  others. 

Lodging. — Lower  percentage  of  carbo¬ 
hydrates  and  higher  percentage  of 
nitrogen  and  consequent  lodging  were 
induced  experimentally  at  the  Ohio 
station  in  oats  and  wheat  by  shading 
with  cheese  cloth,  by  increasing  tem¬ 
perature,  and  by  hypernutrition. 
These  conditions  indicate  why  lodging 
is  most  prevalent  in  warm,  rainy, 
cloudy  seasons  and  on  rich  soil  where 
soil  moisture  and  nitrates  are  abun¬ 
dant  and  shading  is  enhanced  by  a  pre¬ 
ponderance  of  vegetative  growth. 

Relation  between  yields,  tillering,  and  other 
factors. — A  decided  positive  correlation 


between  yield  and  degree  of  tillering 
in  wheat  and  barley  was  shown  at  the 
North  Dakota  station.  The  soil  con¬ 
dition  as  affected  by  the  rotation  and; 
immediate  crop  sequence  was  dis¬ 
tinctly  more  active  in  influencing  till¬ 
ering  than  the  space  allotted  per  plant. 

This  station  found  no  uniformly 
close  relation  between  extent  of  tiller¬ 
ing  and  yield  of  spring  wheat,  oats, 
and  barley.  Oats  yielded  most  and 
tillered  least  of  the  three  crops,  and 
barley  slightly  exceeded  wheat  in  both 
tillering  and  yield.  Close  relation¬ 
ships  between  rainfall  and  tillering 
and  between  tillering  and  yield  were 
indicated. 

Cereal  hay. — Of  various  cereals  tested 
by  the  California  station  barley  ap¬ 
peared  to  be  the  most  valuable  hay, 
based  on  chemical  analysis,  but  was 
second  to  wheat  in  nutritive  effect. 
Wheat,  under  favorable  circumstances, 
produced  higher  hay  yields  than  the 
other  cereals.  Wild  oats  produced  less 
hay  than  cultivated  oats,  but  it  was 
more  palatable  and  nutritious. 

Corn  breeding  and  seed  selection. — Ex¬ 
periments  at  the  Nebraska  station  in¬ 
dicated  that  single  and  double  com 
crosses  must  be  made  anew  each  year, 
whereas  seed  of  synthetic  varieties 
may  be  selected  in  the  same  manner 
as  seed  of  commercial  varieties.  Seed 
treatments  recommended  for  seed  corn 
did  not  prove  beneficial  under  Ne¬ 
braska  conditions. 

That  each  corn  strain  has  a  distinct 
average  cob-breaking  strength  and  that 
this  is  positively  related  with  yield 
when  strains  are  compared  was  indi¬ 
cated  at  the  Illinois  station.  Certain 
relationships  observed  between  cob 
color  and  yield  might  be  of  value  in 
choosing  seed  for  planting. 

Curing  seed  corn. — Kiln  drying  at  112° 
F.  lowered  the  germination  of  seed 
corn  gathered  in  milk  and  soft  dough 
stages  at  the  Michigan  station  as  com¬ 
pared  with  air  drying,  whereas  corn 
in  the  hard  dough  stage  did  not  seem 
to  be  affected,  and  subsequent  yields 
showed  a  similar  trend.  A  lower  tem¬ 
perature  and  prolonged  drying  period 
reduced  the  damage  by  artificial  heat. 
Corn  harvested  in  early  maturity 
stages  and  dried  slowly  in  a  moderate 
temperature  (68°)  will  probably  re¬ 
tain  its  germinability  and  yield  equally 
as  well  as  corn  dried  outdoors. 

Corn  stands  and  spacing.— In  experi¬ 
ments  at  the  Arkansas  station  on  op¬ 
timum  numbers  of  corn  plants  for  both 
favorable  and  adverse  soil  and  mois¬ 
ture  conditions,  varieties  similar  in 
I  growth  behaved  similarly  under  uni- 
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form  conditions.  Tall,  late-maturing 
varieties  decreased  more  rapidly  in 
yield  with  increasing  numbers  of 
stalks  per  acre  than  did  shorter, 
earlier  sorts.  Barren  stalks,  few  under 
favorable  conditions,  increased  in  per¬ 
centage  under  adverse  conditions,  es¬ 
pecially  in  higher  spacing  rates.  Size 
of  ears  decreased  in  the  higher  rates. 
Fodder  and  stover  and  the  stover :  ear 
corn  ratio  increased  with  the  planting 
rate  under  favorable  conditions. 

Fertilizers  for  corn. — Experiments  by 
the  Delaware  station  with  corn  on 
Sassafras  silt  loam  from  1908  to  1923 
showed  the  limiting  fertility  elements 
in  order  of  significance  to  be  potas¬ 
sium,  phosphorus,  and-  nitrogen.  Of 
materials  applied  singly,  potassium 
chloride  increased  the  percentage  of 
sound  corn  the  most  and  with  lime 
made  further  increase  in  yield  and 
quality.  Acid  phosphate  and  potas¬ 
sium  chloride  seemed  the  best  two- 
material  combination  from  the  view¬ 
point  of  yield. 

Experiments  by  the  Ohio  station  in¬ 
dicated  that  the  consistent  use  of 
manure  and  acid  phosphate  on  corn 
in  a  rotation  including  clover  once  in 
three  or  four  years  may  maintain 
the  yield  at  a  level  about  double  the 
State  average. 

Fertilizers  applied  in  the  hill  on 
three  soil  types  by  the  Wisconsin  sta¬ 
tion  increased  the  osmotic  pressure  of 
the  sap  of  young  corn  plants,  which 
in  turn  lowered  the  freezing  tempera¬ 
ture  of  the  plant  from  1  to  2°  C., 
often  enough  to  prevent  plants  from 
being  frozen  by  ordinary  late  spring 
frosts. 

Nutrition  of  selfed  lines  of  corn. — Ex¬ 
periments  by  the  Indiana  station 
showed  that  the  absorption  abilities  of 
selfed  lines  of  com  and  of  crosses  be¬ 
tween  them  vary  widely  regarding  cer¬ 
tain  essential  mineral  nutrients  and 
the  iron  and  aluminum  salts  in  the 
soil  solution.  The  absorption  tenden¬ 
cies  of  the  hybrid  plants  seemed  to  be 
associated  with  heterosis. 

Rainfall  and  corn  yields. — Considering 
the  entire  corn  year,  the  Virginia  sta¬ 
tion  found  that  an  increase  in  rainfall, 
within  limits,  was  accompanied  by  an 
increase  in  corn  yield.  Alternate  wet 
and  dry  periods  seemed  very  favor¬ 
able  to  corn  production,  low  rainfall  in 
May  and  July  accompanied  by  high 
rainfall  in  June  and  August  being 
conducive  to  high  yields.  Ample  rain¬ 
fall  before  earing  time,  in  June,  and 
also  abundant  rainfall  during  earing 
time,  in  August,  appeared  very  bene¬ 
ficial. 


Germination  of  feterita  seed. — The  rapid 

absorption  of  water  by  the  seed  coat 
of  feterita  was  demonstrated  by  the 
Kansas  station.  The  ability  of  the 
crop  to  germinate  in  a  relatively  dry 
seed  .bed  indicates  a  reason  for  its 
adaptability  to  dry  regions. 

Selection  of  wheat. — Nothing  seemed  to 
be  gained  at  the  Nebraska  station  by 
continued  selection  within  a  pure  line 
of  winter  wheat.  The  most  productive 
strain  grown  pure  appeared  more  prof¬ 
itable  than  a  mixture  of  high-yielding 
strains. 

Planting  wheat. — No  heritable  change 
resulted  from  continuous  planting  of 
winter  wheat  at  rates  of  3,  5,  and  8 
pecks  per  acre  at  the  Nebraska  station. 
A  wide  range  in  seeding  rate  of  win¬ 
ter  wheat  seemed  feasible  without  a 
correspondingly  marked  effect  upon 
yield. 

Pasturing  winter  wheat. — The  Nebraska 
station  found  that  pasturing  or  mow¬ 
ing  winter  wheat  in  the  spring  (April) 
increased  grain  yields  and  reduced 
lodging,  although  in  years  without 
lodging  pasturing  reduced  yields  32 
per  cent.  Pasturing  or  mowing  too 
close  to  the  ground  resulted  in  decided 
decreases  in  yield,  probably  due  to  in¬ 
jury  to  the  developing  spike,  and  also 
in  a  thinning  of  stand,  reduction  in 
mature  height  and  straw  weight,  and 
delay  in  maturity. 

Fertilizers  for  wheat. — Experiments  with 
wheat,  by  the  Ohio  station,  in  14  Ohio 
counties  showed  that  acid  phosphate 
used  alone  returned  a  profit  in  each 
test.  On  many  soils  profits  yet  larger 
could  be  expected  from  either  potash- 
phosphoric  acid  mixtures  or  complete 
fertilizers. 

Tillage  of  wheat. — Investigations  at  the 
Kansas  station  demonstrated  that  good 
yields  accrued  from  growing  wheat  in 
a  rotation  and  preparing  the  seed  bed 
by  plowing  in  July,  subsequently  cul¬ 
tivating  when  necessary  to  destroy 
weed  growth. 

Tillage  and  protein  content  of  wheat. — 

The  Kansas  station  found  that  the 
protein  content  in  wheat  is  materially 
affected  by  the  quantity  of  nitrates 
in  the  soil,  which  depends  upon  the 
tillage.  Tillage  treatments  resulting 
in  the  most  nitrates  in  the  soil  pro¬ 
duced  the  most  wheat  and  the  highest 
protein  percentage,  and  the  flour  from 
this  wheat  was  also  of  superior  qual¬ 
ity.  When  applied  in  crop  rotations, 
different  tillage  treatments  greatly  in¬ 
fluenced  the  wheat  yield  and  hence 
the  quantity  of  protein  per  acre,  but 
not  the  protein  percentage  and  other 
factors  indicative  of  milling  quality. 
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Plats  alternated  with  fallow  and 
crop  at  the  Montana  station  produced 
more  spring  and  winter  wheat  per 
acre  and  contained  more  nitrate  nitro¬ 
gen  during  the  cropped  year  and  on 
an  average  more  moisture  to  a  depth 
of  3  feet  than  similar  plats  cropped 
continuously.  The  superiority  of  the 
fallowed  plats  suggested  that  nitrate 
nitrogen  is  a  significant  factor  in  con¬ 
trolling  yields  and  quality  of  wheat  in 
Montana. 

Cultural  practices  and  wheat  quality. — The 

crude  protein  percentage  in  wheat 
grown  at  the  Nebraska  station  in  dif¬ 
ferent  years  or  from  different  plant¬ 
ing  dates  did  not  indicate  the  baking 
value  of  the  flour.  While  delayed 
planting,  harvesting  in  early  and  late 
dough  stages,  and  applications  of  ma¬ 
nure  altered  grain  yields,  they  did  not 
give  consistently  superior  milling  and 
baking  results,  whereas  early  seed-bed 
preparation  proved  advantageous  in 
both  grain  yield  and  baking  strength. 

Milling  and  baking  qualify  of  wheat. — Sig¬ 
nificant  positive  correlations  were 
found  at  the  North  Dakota  station  be¬ 
tween  the  protein  content  and  baking 
strength  of  hard  red  spring  wheat 
flour  for  8  of  11  crop  years,  and  be¬ 
tween  test  weight  and  flour  yield  and 
a  lesser  correlation,  varying  with  dif¬ 
ferent  crops,  between  test  weight  and 
color  score  of  bread. 

The  Montana  station  observed  that 
when  wheat  kernels  21  to  25  days 
from  fertilization  containing  50  to  56 
per  cent  moisture  were  frozen,  flour 
made  therefrom  was  markedly  reduced 
in  quality.  At  38  days  from  fertiliza¬ 
tion,  however,  and  containing  34  per 
cent  of  moisture,  frozen  wheat  gave  a 
flour  as  good  as  unfrozen  wheat  at 
the  same  development  stage.  Imma¬ 
ture  wheat  did  not  yield  as  good  flour 
as  the  mature. 

Dead  wheat  about  25  years  old  did 
not  differ  much  from  normal  wheat 
in  milling  trials  at  the  Kansas  station, 
whereas  the  results  of  comparative 
baking  tests  showed  the  flour  milled 
from  dead  wheat  to  be  low  in  baking 
value.  This  flour  in  baking  and  the 
properties  of  its  bread  resembled  that 
obtained  from  wheat  injured  by  heat¬ 
ing  or  by  excessive  germination. 

LEGUMES 

Germination  of  alfalfa  seed. — The  Utah 
station  found  that  the  ordinary  labora¬ 
tory  germination  test  does  not  truly 
indicate  the  actual  agricultural  value 
of  alfalfa  seed.  Discolored  alfalfa 
seed  germinated  decidedly  more  poorly 


than  bright,  true  colored  seed,  and 
plump  seed  surpassed  shrunken  seed. 
Bright  yellow  or  bright  olive-green 
seed  were  much  more  desirable  than 
any  other  color.  Scarified  seed  germi¬ 
nated  better  than  unscarified  seed,  but 
contained  more  weak  seedlings  and 
moldy  sprouts.  Dry  heat  up  to  85°  C. 
applied  for  no  longer  than  four  hours 
increased  germination  by  causing  most 
of  the  hard  seed  to  germinate.  Dis¬ 
colored  alfalfa  seeds  were  consider¬ 
ably  injured  at  much  lower  tempera¬ 
tures  than  were  bright,  mature  seed. 

Alfalfa  root  systems  and  soil  structure. — 
In  compact  soil  at  the  New  York  Cor- 
.  nell  station  all  varieties  and  strains 
of  alfalfa  developed  branch  roots, 
whereas  in  open  soil  the  taproots  pre¬ 
dominated.  Grimm  and  common,  as 
representatives  of  hardy  and  non¬ 
hardy  alfalfas,  respectively,  appeared 
to  have  inherent  root  characteristics, 
and  the  nature  of  the  soil  structure 
to  determine  the  degree  of  root 
branching. 

Nitrogen  content  of  alfalfa. — The  Michi¬ 
gan  station  found  that  the  nitrogen 
content  of  tops  and  roots  of  Grimm 
alfalfa  exceeded  that  of  Cossack  or 
common  at  all  periods.  More  nitrogen 
was  present  in  the  tops  in  the  early 
than  in  the  later  development  stages. 

Alfalfa  cutting. — Alfalfa  hay  cut  twice 
a  year  was  considerably  less  palatable 
and  less  nutritious  than  that  cut  three 
times,  in  experiments  at  the  Iowa  sta¬ 
tion. 

Frequent  cutting  of  alfalfa  at  the 
Arkansas  station  gave  a  higher  aver¬ 
age  yield  but  had  no  material  effect 
upon  the  condition  of  the  stand.  Cul¬ 
tivation  with  a  heavy  spike-toothed 
harrow  after  each  cutting  did  not  ap¬ 
pear  to  affect  either  the  weeds  in 
alfalfa  or  the  stand  condition. 

Fertilizers  for  alfalfa. — The  Virginia 
station  found  0.5  ton  of  burnt  lime  or 
1  ton  of  ground  limestone  applied 
before  each  seeding  to  be  ample  for 
alfalfa  in  eastern  Virginia.  On  both 
light  and  heavy  soils  10  tons  of  ma¬ 
nure  per  acre,  supplemented  by  400 
pounds  of  acid  phosphate,  sufficed  to 
insure  good  yields  of  alfalfa  hay. 

Sulphur  for  alfalfa.— According  to  re¬ 
sults  of  the  Minnesota  station,  sul¬ 
phur  fertilizers  on  alfalfa  have  failed 
to  show  any  distinctly  beneficial  effects 
in  many  parts  of  the  State,  their,  place 
probably  being  limited  to  the  northern 
sands  and  on  these  to  alfalfa. 

Alsike  clover. — The  Ohio  station  re¬ 
ported  that  alsike  is  not  materially 
inferior  to  red  clover  in  its  root  sys- 
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tem,  and  is  very  similar  in  the  nitro¬ 
gen  content  of  both  roots  and  tops  at 
corresponding  stages.  It  is  much  less 
subject  to  heaving  than  sweet  clover, 
alfalfa,  and  red  clover,  and  it  presents 
no  problem  of  regional  adaptation. 

Cold  resistance  of  red  clover. — Investi¬ 
gation  at  the  Minnesota  station  dem¬ 
onstrated  that  the  viability  of  red 
clover  seeds  with  less  moisture  than  15 
per  cent  of  the  dry  weight  is  not  af¬ 
fected  by  temperatures  as  low  as  —48° 
C.  for  short  periods,  whereas  germina¬ 
tion  of  red  clover  seeds  with  high 
moisture  content  is  greatly  impaired 
by  low  temperatures.  Plants  of  the 
same  clover  variety  varied  with  age , 
in  respect  to  killing  temperatures. 
European  or  southern  varieties  gen¬ 
erally  proved  less  resistant  to  low 
temperature  than  those  grown  in 
northern  areas  of  the  United  States. 

Red  clover  seed. — Italian  and  Chilean 
red  clovers  were  not  suitable  for  the 
climatic  conditions  at  the  Indiana  sta¬ 
tion,  although  central  European  softs 
were  considerably  better.  Northern 
European  and  Canadian  clovers  prac¬ 
tically  equaled  the  native  strains.  Ex¬ 
cepting  Italian  seed,  imported  red  clo¬ 
ver  seed  compared  favorably  with  the 
average  of  American-grown  seed  at  the 
Pennsylvania  station. 

Sowing  clover. — Optimum  conditions 
with  clovers  at  the  Arkansas  station 
included  early  seeding  and  seeding  on 
a  late  snow  on  a  surface  honeycombed 
by  a  freeze  and  on  the  fresh  soil  fol¬ 
lowing  the  planting  of  spring  oats. 

Climate  and  the  clover  crop. — The  Ohio 
station  found  indications  that  under 
Ohio  conditions  an  increase  in  clover 
yields  follows,  within  limits,  an  in¬ 
crease  in  total  rainfall  and  cloudiness 
for  April,  May,  and  June,  an  increase 
in  total  snowfall,  and  an  increase  in 
temperature  for  March  and  April,  and 
a  decrease  in  temperature  for  May  and 
June. 

Peanut  fertilizers. — A pplication  of 
ground  limestone  depressed  the  yields 
of  peanuts  at  the  Florida  station,  as 
was  the  situation  with  corn  and  velvet 
beans,  whereas  gypsum  gave  increases 
in  all  cases. 

Soy  bean  nodule  bacteria. — The  exist¬ 
ence  of  two  biotypes  was  noted  among 
eight  strains  of  Pseudomonas  radici- 
cola  of  Soja  maw  studied  at  the  Wis¬ 
consin  station.  They  appeared  iden¬ 
tical  morphologically  but  not  the  same 
culturally  or  physiologically,  and  dif¬ 
ferent  varieties  of  soy  beans  did  not 
benefit  alike  when  inoculated  with  a 


type  B  strain  of  P.  radicicola  as  with 
a  type  A  strain. 

The  average  nitrogen  per  nodule  for 
three  size  groups  in  soy  bean  varie¬ 
ties  at  the  Iowa  station  was  closely 
related  to  the  average  weights  of  the 
small,  medium,  and  large  nodules. 
The  number  and  different  sizes  of 
nodules  appeared  indicative  of  the  rel¬ 
ative  inoculation  efficiency  of  several 
cultures. 

At  the  Illinois  station  no  relation 
appeared  to  exist  between  the  seed 
coat  color  of  soy  beans  and  their  sus¬ 
ceptibility  to  nodule  bacteria  infec¬ 
tion.  The  total  weight  of  nodules 
seemed  to  be  a  better  index  of  the 
effectiveness  of  the  bacteria  than  the 
number  of  nodules  on  a  plant.  Some 
soy  bean  varieties  when  inoculated  ap¬ 
parently  are  more  effective  users  of 
atmospheric  nitrogen  than  others. 

Soy  bean  fertilizers. — Experiments  at 
the  New  Jersey  stations  indicated  that 
soy  beans  may  be  grown  on  the  same 
land  continuously  without  nitrogenous 
fertilizers  and  the  crop  removed  with¬ 
out  seriously  depleting  the  soil  nitro¬ 
gen.  However,  lime,  phosphate,  and 
potash  should  be  applied  regularly  to 
offset  losses  through  leachins-  and  re¬ 
moval  of  crops. 

Pollination  of  sweet  clover. — Ordinarily 
white  sweet  clover  is  highly  self-pol¬ 
linated,  and  the  same  appears  true  of 
Hubam  sweet  clover,  according  to 
studies  at  the  Minnesota  station. 
Yellow  sweet  clover  seemed  either 
somewhat  self-sterile  or  very  sensitive 
to  inclosure  in  nets. 

Characteristics  of  sweet  clover  plants  and 
seed. — The  growth  and  flowering  habits 
and  seed  characteristics  of  biennial 
white  ( Melilotus  alia)  and  yellow  (M. 
officinalis)  sweet  clovers  have  been 
studied  in  comparison  at  the  North 
Dakota  station.  Mature  seeds  ap¬ 
peared  to  be  normally  hard  coated 
and  not  to  germinate  promptly  unless 
the  coat  is  scratched  or  broken, 
whereas  seeds  somewhat  immature 
germinated  more  readily.  Much  seed 
may  become  permeable  by  remaining 
on  the  plants  over  winter.  Normal 
seeds  stored  as  long  as  15  years  varied 
slightly  in  germinability,  while  heavily 
scarified  seeds  lost  their  vitality  dur¬ 
ing  the  first  year  or  two. 

About  three  months’  exposure  to 
winter  weather  appeared  necessary  at 
the  Iowa  station  for  a  high-percentage 
germination  in  swTeet  clover  seed.  Ap¬ 
proximately  50  per  cent  of  seeds  stored 
dry  subject  to  fluctuations  of  winter 
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temperatures  open  their  coats  the  first 
year,  and  nearly  all  when  exposed  to 
two  winters. 

Cutting  sweet  clover. — Close  cutting 
second-year  growth  of  sweet  clover 
after  the  stand  has  attained  enough 
growth  for  hay  resulted  in  the  death 
of  practically  all  plants  at  the  Ken¬ 
tucky  station.  Cutting  high,  5  to  10 
inches,  allowed  more  or  less  branch 
development,  which  varied  inversely 
with  the  seeding  rate  and  maturity 
stage  and  directly  with  the  height  of 
stubble  left.  Correctly  handled,  the 
crop  may  yield  both  pasture  and  hay, 
or  pasture  and  seed,  or  pasture,  hay, 
and  seed  the  second  year. 

Composition  of  sweet  clover. — Tops  of 
biennial  white  sweet  clover  appeared 
to  decrease  in  nitrogen,  phosphorus, 
and  sulphur  with  maturity  the  first 
season  at  the  Illinois  station,  while 
the  roots  increased  in  nitrogen  and  ap¬ 
parently  in  other  elements  while  in¬ 
creasing  in  dry  matter.  In  the  second 
season  the  roots  increased  slightly  at 
first  and  then  decreased,  paralleling 
somewhat  the  concurrent  decrease  in 
the  tops.  Nitrogen  was  the  outstand¬ 
ing  element  in  both  tops  and  roots  at 
most  sampling  periods.  Mineral  ele¬ 
ments  were  present  in  quantity  gen¬ 
erally  in  the  order  potassium,  calcium, 
magnesium,  sulphur,  and  phosphorus. 
The  composition  of  sweet  clover  may 
be  influenced  considerably  by  applica¬ 
tions  of  limestone,  phosphorus,  and 
potassium. 

Spring  seeded  in  small-grain  crops 
by  the  Illinois  station,  biennial  white 
sweet  clover  roots  reached  their  maxi¬ 
mum  development  in  depth  and  bulk 
during  the  first  fall,  while  tops  at¬ 
tained  their  maximum  bulk  when  the 
plant  matured  during  the  following 
summer.  The  crop  approached  its 
maximum  total  nitrogen  per  acre  in 
the  first  fall  and  this  remained  prac-  | 
tically  constant  during  the  early  part 
of  the  following  spring.  The  sweet 
clover  contained  at  maturity  the  maxi¬ 
mum  amount  of  nitrogen  per  acre, 
largely  in  the  coarse,  heavy  top 
growth.  The  highest  percentage  of 
nitrogen  was  contained  in  the  roots 
during  the  fall  and  winter,  while  in 
the  spring  and  summer  growth  the 
tops  excelled. 

Germination  of  legume  seed. — Coopera¬ 
tive  field  trials  by  the  Wisconsin  sta¬ 
tion  showed  that  with  seedings  made 
in  late  fall,  midwinter,  or  very  early 
spring  and  exposed  to  freezing  and 
thawing  for  some  time,  hard  seeds  of 


alfalfa  germinated  very  slightly,  of 
sweet  clover  40  or  45  per  cent,  and  of 
red  clover,  white  clover,  and  alsike 
about  15  or  20  per  cent.  Sown  just 
after  frost  had  left  the  soil,  most  hard 
alfalfa  seeds  germinated,  while  only 
about  10  or  15  per  cent  of  those  of 
red  clover,  white  clover,  alsike,  and 
sweet  clover  germinated  during  the 
first  season. 

Longevity  of  the  legume  nodule  organism. — 

Observations  at  the  Illinois  station 
showed  that  legume  nodule  organisms 
can  survive  for  many  years  in  an  acid 
soil  in  situ  but  are  quickly  killed  by 
air  drying  the  soil.  Seeds  inoculated 
by  the  muddy- water  method  where  an 
acid  soil  was  used  retained  viable  or¬ 
ganisms  for  only  a  very  few  days  and 
where  a  neutral  soil  was  used  for 
almost  a  year. 

Winter  resistance  of  legumes  and  their 
effect  on  truck  crops. — The  Rhode  Island 
station  found  red  clover  superior  to 
alfalfa,  biennial  sweet  clover,  and  win¬ 
ter  vetch  in  germination  and  growth 
when  seeded  in  late  summer  or  early 
fall,  and  it  also  withstood  winter  con¬ 
ditions  best.  Truck  crops  following 
red  clover  yielded  more  heavily  than 
when  grown  after  the  three  other 
legumes. 

FIBER  CROPS 

Cotton  seed  and  planting. — Early  prepa¬ 
ration  of  seed  beds,  delinting  seed  with 
sulphuric  acid,  cleaning  and  grading 
seed,  and  planting  during  the  latter 
part  of  April  were  each  conducive  to 
enhanced  yields  of  seed  cotton  at  the 
North  Carolina  station. 

Cottonseed  delinted  with  sulphuric 
acid  at  the  South  Carolina  station 
outyielded  seed  machine-delinted,  un¬ 
treated  or  rolled  in  sodium  nitrate, 
gave  perfect  stands  sooner,  and  the 
plants  began  blooming  first  and  con¬ 
tinued  fruiting  most  rapidly  early  in, 
the  season.  The  first  blooms  and  the 
heaviest  fruiting  occurred  in  the 
earliest  plantings. 

Preparation  of  land  for  cotton. — Experi¬ 
ments  by  the  Texas  station  indicated 
that  preparation  of  the  seed  bed  to  a 
medium  depth  fairly  early  produces 
best  results  with  cotton  on  nonblowing 
soils,  whereas  on  soils  tending  to  blow 
later  preparation  was  advisable. 

Cotton  spacing. — Closely  spaced  cotton 
excelled  in  experiments  made  by  the 
South  Carolina  station  and  put  on 
squares  much  faster  than  wider  spaced 
stalks.  Spacing  had  practically  no 
effect  on  the  developmental  period  of 
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the  fruit.  The  highest  cotton  yields 
resulted  where  a  stand  of  18,000  to 
20,000  stalks  per  acre  was  obtained. 

Experiments  over  extended  periods 
by  the  Texas  station  showed  that  the 
highest  yields  in  general  resulted  from 
close  and  medium  spacing,  6  to  21 
inches,  in  the  different  parts  of  the 
State,  except  in  eastern  Texas,  where 
comparatively  wide  spacing,  27  to  36 
inches,  gave  the  best  results.  Thin¬ 
ning  cotton  at  the  usual  time  generally 
produced  larger  yields  than  late  or  de¬ 
ferred  thinning. 

Cotton  fertilizers  and  rotations. — Although 
a  rotation  of  cotton,  corn,  oats,  and 
peas  tested  by  the  South  Carolina  sta¬ 
tion  seemed  to  maintain  fertility  as 
well  as  1,000  pounds  of  8-4-4  fertilizer 
applied  to  continuous  cotton,  a  com¬ 
bination  of  systematic  rotation  and 
adequate  fertilization  appeared  neces¬ 
sary  for  economical  cotton  production. 

Fruiting  studies  with  cotton. — According 
to  the  South  Carolina  station,  a  large 
or  medium  sized  boll  variety  that 
fruits  most  rapidly  early  in  the  fruiting 
season  yields  most  under  boll  weevil 
conditions.  Cotton  plants  in  dry  soil 
seemed  to  fruit  more  rapidly  early  in 
the  season  and  bolls  matured  sooner 
than  those  in  wet  soil.  Defoliation  did 
not  hasten  maturity  or  opening  of  the 
bolls. 

Oil  and  protein  content  of  cottonseed. — 

The  Arkansas  station  found  that  high 
protein  strains  of  cottonseed  showed 
an  increase  of  about  5  per  cent  above 
the  average  protein  content,  while 
their  oil  contents  remained  near  aver¬ 
age.  The  protein  content  tends  to  rise 
as  oil  content  is  reduced  and  remains 
quite  constant  during  efforts  to  in¬ 
crease  the  oil  content. 

Flax  retting. — The  organisms  predomi¬ 
nating  on  flax  fiber  in  studies  at  the 
Michigan  station  in  cooperation  with 
this  department  were  found  to  attack 
the  common  carbohydrates  and  most 
of  them  to  attack  starch.  Retting 
organisms  seemed  present  on  all  nor¬ 
mal  flax  straw  studied  in  connection 
with  pure  culture  flax  retting.  Flax 
straw  could  be  sterilized  by  using  air 
at  145°  to  160°  C.  for  three  hours  on 
two  consecutive  days.  Sterilizing  or 
heating  flax  straw  before  retting  com¬ 
mercially  was  not  advised  because 
fibers  become  harsh  and  discolored 
when  heated  and  the  natural  straw 
flora  which  aids  retting  may  be  de¬ 
stroyed.  With  an  efficient  operator, 
30°  seemed  the  best  temperature  for 
retting. 


ROOT  AND  TUBER  CROPS 

Seed  potatoes. — Evidence  obtained  by 
the  Utah  station  in  Cache  Valley  indi¬ 
cated  that  with  Rural  potatoes  mosaic 
and  other  diseases  can  be  avoided  by 
hill  selection. 

The  Nebraska  station  found  that 
seed  potatoes  about  equal  in  produc¬ 
tiveness  were  produced  in  all  parts 
of  the  State.  Most  “  running  out  ”  of 
seed  potatoes  seemed  primarily  due  to 
disease,  environment  being  a  second¬ 
ary  factor  in  providing  conditions  for 
infection  and  insect  carriers.  No  lots 
of  seed  potatoes  obtained  were  en¬ 
tirely  free  from  all  known  virus  dis¬ 
eases.  As  was  also  the  case  at  the 
Utah  station,  greenhouse  tuber  index¬ 
ing  appeared  entirely  satisfactory 
for  eliminating  the  various  mosaic 
diseases. 

Time  of  planting  on  dry  land  and  quality 
of  seed  potatoes. — A  time  of  planting 
study  with  potatoes  on  dry  land  in 
western  Nebraska  showed  that  tubers 
of  lots  planted  on  or  before  June  15 
were  practically  matured  by  October  2. 
Tubers  from  early  plantings  were 
lighter  in  color,  considerably  more 
elongated,  and  scabbier  than  from  lots 
planted  later.  Mdre  clean  “  seed 
size  ”  tubers  were  produced  with  each 
later  planting  date. 

Influence  of  soil  type  on  seed  potatoes.— 
Studies  at  Cornell  University  showed 
that  potatoes  grown  on  muck  and  up¬ 
land  soils  had  whiter  flesh,  greater 
mealiness,  and  better  flavor  than 
those  from  heavier  soils.  The  lighter, 
better  aerated  soils  employed  seemed 
better  for  seed  production  than  the 
heavier  soils.  Prejudice  against  muck- 
grown  seed  potatoes  did  not  seem 
warranted. 

Type  of  seed  potatoes. — At  the  Nebraska 
station  elongation  of  tubers  as  indi¬ 
cated  by  a  reduced  W/L  ratio  could  be 
caused  under  controlled  conditions  by 
raising  soil  temperature,  increasing 
soil  moisture,  and  heavier  soils.  Place 
appeared  to  exert  a  decided  effect  and 
culture  to  have  some  influence  on  type. 
In  type  dry-land  tubers  generally 
surpass  irrigated  tubers,  and  in  west¬ 
ern  Nebraska  late  plantings  average 
better  than  early  plantings.  Such 
differences  in  type  or  shape  in  normal 
tubers  are  held  to  result  from  imme¬ 
diate  environmental  conditions  of  a 
temporary  nature  and  not  to  affect 
yield. 

Maturity  of  seed  potatoes. — Observations 
at  the  Maryland  station  on  Irish  Cob¬ 
bler  tubers  dug  at  six  growth  stages 
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from  full  bloom  to  the  time  when 
vines  were  brown  and  dry,  indicated 
that  the  ripening  and  maturing  proc¬ 
esses  in  potatoes  may  continue  during 
storage,  so  that  by  the  end  of  the 
rest  period  immature  potatoes  large 
enough  for  seed  have  practically  the 
same  percentage  composition  and  re¬ 
spiratory  response  as  potatoes  allowed 
to  mature  on  the  vine  and  stored 
similarly. 

Dormancy  and  tuberization  of  potatoes. — 

Exposure  of  potato  tubers  to  certain 
gaseous  hydrocarbons  and  esters  at  the 
California  station  was  found  very 
effective  in  terminating  the  period  of 
dormancy.  A  study  of  tuberization 
in  the  potato  revealed  a  great  accumu¬ 
lation  of  polysaccharides  in  the  leaves 
and  in  the  underground  stems  inciden¬ 
tal  to  tuberization.  While  no  starch 
was  found  in  the  leaves  and  above 
ground  stems  and  little  in  the  main 
underground  stem  or  in  the  roots,  the 
stolons  were  liberally  supplied.  Potato 
plants  brought  to  tuberization  in  the 
warmer  part  of  the  summer  formed  no 
tubers  and  accumulated  little  carbo¬ 
hydrates. 

Fertilizers  for  potatoes. — Potatoes  re¬ 
ceiving  ammonium  sulphate  at  the 
New  Jersey  stations  yielded  consider¬ 
ably  less  than  those  getting  sodium 
nitrate,  fish  scrap,  or  tankage.  How¬ 
ever,  tubers  from  sodium  nitrate  plats 
were  severely  injured  by  scab,  while 
the  reverse  was  true  on  ammonium 
sulphate  plats. 

Sweet  potato  fertilizers.  —  Fertilizers 
gave  profitable  returns  with  sweet 
potatoes  at  the  Arkansas  station  only 
when  phosphorus  and  nitrogen  were 
used  together.  Applying  all  the  fer¬ 
tilizer  under  the  row  before  planting 
gave  best  results,  whereas  double  ap¬ 
plications  or  side  dressings  were  un¬ 
profitable. 

Sweet  potatoes  made  noticeable  re¬ 
sponse  to  fertilizers,  including  potash, 
at  the  Maryland  station,  plats  receiv¬ 
ing  potassium  chloride  alone  or  with 
nitrogen  or  with  nitrogen-phosphorus 
giving  the  largest  increase. 

Although  total  yields  of  Porto  Rico 
sweet  potatoes  were  only  slightly  af¬ 
fected  by  fertilizer  treatments  at  the 
Missouri  station,  the  percentages  of 
marketable  roots  increased  when  pot¬ 
ash  fertilizers  were  used.  The  use  of 
potash  fertilizer  was  very  definitely 
correlated  with  the  percentage  of  car¬ 
bohydrates.  Commercial  fertilizers 
seemed  to  affect  in  no  way  the  keeping 


qualities  of  the  sweet  potato  in 
storage. 

SUGAR  AND  TOBACCO 

Increasing  sugar  beet  yields. — Field  stud¬ 
ies  by  the  Montana  station  indicated 
that  important  factors  contributing  to 
the  larger  sugar  beet  yields  were  the 
application  of  barnyard  manure,  rota¬ 
tion  with  other  intertilled  crops,  and 
the  growth  of  alfalfa  in  the  rotation 
for  soil  enrichment. 

Sugar  cane  seedlings. — The  Porto  Rico 
station  found  that  the  best  time  for 
collection  of  sugar  cane  arrows  varies 
with  the  locality  and  variety.  Cane 
seed  should  be  planted  immediately 
after  collection  at  about  two  arrows 
per  square  foot  or  slightly  less  than 
0.25  inch  in  depth  of  arrow  layer  when 
wet  down.  A  light  dirt  covering  for 
the  fuzz  and  watering  germination 
flats  to  saturation  once  or  twice  a  day 
gives  good  results.  Seedlings  grew 
much  better  in  the  greenhouse  than  in 
the  open,  and  those  remaining  in  ger¬ 
mination  flats  until  ready  for  the  field 
grew  decidedly  better  than  those  trans¬ 
planted.  For  low  mortality  and  ease 
of  handling,  60-  to  70-day  old  seed¬ 
lings  (3  to  5  inches  in  height)  seemed 
best  for  transplanting. 

Tobacco  fertilizers. — Although  average 
field  applications  of  fertilizer  salts 
carrying  chlorine  increased  the 
chlorine  content  of  Burley  tobacco  at 
the  Kentucky  station,  this  treatment 
was  unimportant  in  respect  to  its  ef¬ 
fects  on  the  tobacco  quality. 

Nicotine  content  of  tobacco. — Applica¬ 
tions  of  300  pounds  of  ammonium  sul¬ 
phate  at  the  Pennsylvania  station 
tended  to  increase  the  nicotine  con¬ 
tent  of  Nicotiana  rustioa  grown  on 
light  soils  somewhat  acid.  Another 
300  pounds  added  three  weeks  later 
resulted  in  a  lowered  nicotine  content. 
An  increased  nicotine  content  always 
followed  an  increase  in  the  sodium 
nitrate  application. 

The  variation  between  individual 
untopped  plants  of  certain  tobacco 
selections  at  the  New  York  State  sta¬ 
tion  was  almost  1.5  per  cent  in  the 
nicotine  in  the  dry  leaf.  Topping  has 
increased  nicotine  from  1.5  to  3.5  per 
cent  in  N.  rustica  and  1.5  to  2.5  per 
cent  in  N.  tabacum.  Fertilizing  broad¬ 
cast  seeding  of  N.  rustica  increased 
nicotine  slightly,  especially  when 
dried  blood  and  urea  in  combination 
with  potash  were  applied.  Broadcast 
seeding  generally  gave  much  lower 
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nicotine  values  than  did  cultivated 
plants. 

FORAGE  AND  PASTURES 

Angleton  grass. — The  Texas  Staton 
found  Angleton  grass  ( Andropogon 
annulatus),  introduced  from  India, 
to  be  valuable  for  pasture  and  hay 
and  well  adapted  to  the  humid  part  of 
the  Gulf  Coastal  Plains  of  Texas  and 
to  parts  of  the  State  having  30  inches 
or  more  of  rainfall.  It  has  succeeded 
on  soils  ranging  from  sandy  loam  to 
heavy  clay. 

Planting  orchard  grass. — Mixing  clover 
with  orchard  grass  seemed  entirely 
practical  for  hay  crops  at  the  Arkan¬ 
sas  station,  but  was  not  desirable  for 
orchard  grass  seed  crops.  While  no 
method  of  sowing  orchard  grass  re¬ 
sulted  in  failure,  spring  seeding  was 
much  more  reliable  than  fall  seeding 
because  of  moisture  conditions. 

Planting  Sudan  grass. — Experiments  at 
the  Iowa  station  suggested  seeding 
Sudan  grass  between  May  15  and  June 
1.  Seeding  by  broadcasting  and  har¬ 
rowing  or  in  narrow  rows  with  a  grain 
drill  for  hay  or  pasture  was  found 
most  practical,  with  15  to  20  pounds 
per  acre  for  hay  or  pasture  broad¬ 
casted  or  in  narrow  drills  and  for  seed 
10  pounds  broadcasted  or  drilled  in  8- 
inch  rows  as  the  most  profitable  seed¬ 
ing  rates. 

Cutting  Sudan  grass. — While  more  and 
better  hay  was  obtained  by  cutting 
Sudan  grass  twice,  curing  difficulties 
and  extra  labor  required  with  two 
cuttings  led  the  Iowa  station  to  recom¬ 
mend  cutting  only  once  and  pasturing 
the  aftermath.  When  two  hay  crops 
are  desired,  the  first  should  probably 
be  cut  when  the  grass  is  heading  and 
the  second  just  before  frost.  The  sin¬ 
gle  crop  may  be  cut  when  the  seed  is 
in  the  milk  to  soft  dough  stage,  al¬ 
though  Sudan  grass  may  be  cut  from 
beginning  of  heading  until  in  the  hard 
dough  stage.  The  optimum  time  of 
cutting  for  seed  appeared  to  be  when 
three-fourths  of  the  seed  are  ripe  and 
hard. 

Reaction  of  grasses  to  chinch  bug  attack. — 

Native  perennial  species  of  grasses 
with  harsh  tissues,  which  comprise 
about  80  per  cent  of  the  native  prairie 
grasses  of  Kansas,  were  found  by  the 
Kansas  station  to  survive  chinch  bug 
injury  and  to  show  the  most  marked 
ability  to  recover,  whereas  most  tender 
grasses  were  either  severely  injured 
or  completely  killed. 

Bluegrass  pastures. — Woodland  pasture 
at  the  Ohio  station  had  more  weeds, 


yielded  less  dry  matter,  and  pound 
for  pound  of  actual  bluegrass  con¬ 
tained  less  total  nutrients  than  the 
open  pasture.  The  total  carbohydrates 
found  in  the  green  material  of  the 
native  woodland  grass  was  38  per  cent 
less  than  in  the  native  grass  adjoining 
but  grown  in  the  open.  The  differ¬ 
ences  found  in  grass  quality  appeared 
to  be  due  chiefly  to  variations  in  the 
light. 

Burning  off  the  old  grass  on  estab¬ 
lished  bluegrass  pastures  was  found 
to  be  decidedly  injurious  at  the  Wis¬ 
consin  station  so  far  as  the  amount  of 
growth  was  concerned. 

ROTATIONS 

Effects  of  previous  crops. — The  North 
Dakota  station  found  that  German 
millet  residues  by  causing  a  defloccu- 
lated  soil  condition  appear  to  have 
detrimentally  affected  and  reduced  the 
succeeding  wheat  yield  in  most  sea¬ 
sons  in  a  four-year  rotation  of  corn, 
barley,  millet,  and  wheat.  Crop  se¬ 
quence  studies  suggested  that  while 
the  crop  immediately  preceding  wheat 
probably  affects  its  yield  most,  some 
effect  may  be  due  to  other  crops  in 
the  rotation. 

Effect  of  legumes  on  yields  of  succeeding 
crops. — When  nitrogen  was  the  limiting 
factor  at  the  New  York  Cornell  sta¬ 
tion,  red  clover  surpassed  timothy  or 
rye  in  promoting  the  growth  of  suc¬ 
ceeding  nonlegumes  during  four  years. 
In  comparison  with  timothy  alfalfa 
stubble  and  roots  when  plowed  under 
produced  greatly  increased  crops  for 
three  years  after.  Alfalfa  was  rela¬ 
tively  more  effective  than  red  clover 
in  fertilizing  properties  after  the  first 
year.  Red  clover,  alsike  clover,  sweet 
clover,  and  alfalfa  differed  little  in 
their  effect  on  the  yields  of  succeeding 
crops  when  nitrogen  was  the  limiting 
factor. 

WEEDS 

Bindweed. — No  consistent  decrease  in 
the  number  of  bindweeds  (wild  morn¬ 
ing  glory)  resulted  from  any  of  a  num¬ 
ber  of  chemical  sprays  applied  at  the 
Kansas  station  except  on  plats  sprayed 
with  sodium  chlorate  solution  (12.5 
and  25  per  cent). 

Canada  thistle.— Frequent  chemical 
analyses  made  throughout  the  year  at 
the  Iowa  station  showed  that  the  least 
stored  food  is  present  in  the  root  sys¬ 
tem  of  Canada  thistle  just  before 
blooming,  whereas  the  largest  quanti¬ 
ties  are  found  in  December.  The  roots 
absorb  from  the  soil  even  when  the 
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ground  is  frozen.  The  Ohio  station 
found  that  Canada  thistle  can  be  ex¬ 
terminated  by  means  of  persistent  and 
repeated  cutting  below  the  surface  of 
the  ground,  clean  cultivation,  smother 
crops,  and  chemical  sprays. 

Russian  thistle. — Delaying  seeding  un¬ 
til  May  1  and  destroying  all  weeds 
that  start  by  thorough  surface  cultiva¬ 
tion  controlled  the  weeds  in  the  crop 
at  the  North  Montana  substation. 
Seeding  on  May  1  with  the  weeds  con¬ 
trolled  gave  as  good  or  better  wheat 
yields,  and  the  grain  quality  averaged 
superior. 

Water  grass— All  season  submergence 
to  depths  of  from  6  to  8  inches  was 
reported  by  the  California  station  to 
be  effective  in  the  control  of  water 
grass  on  old  rice  fields. 

Wild  oats. — According  to  the  Montana 
station,  plats  in  the  Judith  Basin  sum¬ 
mer  fallowed  every  second  year  and 
also  those  in  a  three-year  rotation 
with  a  cultivated  crop  unmanured,  had 
few  or  no  weeds,  nor  were  many  weeds 
found  in  five  and  six  year  rotations 
which  included  sweet  clover,  alfalfa, 
or  brome  grass  for  several  years.  By 
destroying  early  weed  growth  on  plats 
badly  infested  with  wild  oats  with  the 
duckfoot  cultivator  before  spring  seed¬ 
ing,  a  crop  practically  weed  free  could 
be  grown  that  season.  The  California 
station  found  that  fallowing,  growing 
summer  cultivated  crops,  or  growing 
winter  cover  crops  to  be  plowed  under 
in  April  and  fallowing  the  land  for 
the  remainder  of  the  summer,  mate¬ 
rially  reduced  the  amount  of  wild  oats 
in  the  succeeding  wheat  crop,  as  com¬ 
pared  with  continuous  wheat,  but  this 
control  of  wild  oats  appeared  to  be 
soon  lost  by  again  growing  wheat  con¬ 
tinuously. 

Wild  onions. — The  Kentucky  station 
found  that  wild  onions  may  be  con¬ 
trolled  by  fall  and  spring  breaking 
followed  by  disking  and  harrowing 
whenever  these  weeds  appear  until 
about  June  15,  when  soy  beans  or  corn 
are  planted. 

HORTICULTURE 

Sterility  in  fruits. — That  fruitfulness  in 
apple  varieties  is  influenced  to  a  very 
considerable  extent  by  rather  local 
conditions  was  indicated  in  studies  at 
the  New  York  Cornell  station,  where 
Baldwin  was  found  self-fruitful,  con¬ 
trary  to  results  obtained  at  the  Maine 
and  Ohio  stations.  McIntosh  was 
practically  self-sterile,  and  Cortland 
fully  self-sterile,  yet  the  latter  proved 
a  satisfactory  pollinizer  for  McIntosh. 


Pollen  germination  records  of  24,  9, 
and  75  per  cent  for  McIntosh,  Bald¬ 
win,  and  Cortland  show  an  absolute 
lack  of  correlation  between  pollen  via¬ 
bility  and  fruitfulness.  At  the  West 
Virginia  station  from  65°  to  70°  F. 
was  found  to  be  the  optimum  range 
for  apple  pollen  tube  growth  upon  agar 
sugar  media.  Pollen  held  at  low  tem¬ 
peratures  with  little  or  no  growth  de¬ 
veloped  normally  when  removed  to  a 
satisfactory  temperature,  but  pollen 
taken  from  above  optimum  tempera¬ 
ture  failed  to  recover.  Investigations 
at  the  Maryland  station  upon  the 
cause  of  poor  fruit  set  in  the  Arkansas 
apple  showed  this  variety  to  be  not 
only  self-sterile  but  also  intersterile 
with  many  varieties,  including  Grimes 
Golden,  a  sort  with  which  it  has  been, 
unfortunately,  often  planted  in  com¬ 
mercial  orchards.  Where  Jonathan 
and  Delicious  were  interplanted  with 
Arkansas  good  sets  of  fruit  resulted. 
Variability  in  Arkansas  set  from  year 
to  year  in  a  given  orchard  suggested 
that  nutrient  conditions  within  and 
without  the  trees  apparently  influenced 
the  set  of  fruit.  At  the  Arkansas  sta¬ 
tion  a  positive  correlation  was  ob¬ 
served  between  rapid  growth  of  pollen 
tubes  in  the  laboratory  and  the  pol¬ 
linating  ability  of  the  variety  in  the 
orchard. 

European  types  of  plums,  the  do- 
mesticas  and  damsons,  were  found  by 
the  Ohio  station  to  be  largely  self- 
fruitful,  but  American,  Japanese,  and 
hybrid  forms  generally  self-sterile. 
Sweet  cherries  were  found  to  be 
mostly  self-sterile  and  sour  cherries 
self-fruitful.  Lambert,  King,  and  Na¬ 
poleon  sweet  cherries  were  not  only 
self-sterile  but  also  intersterile.  Simi¬ 
lar  studies  at  the  Oregon  station 
showed  self-sterility  to  be  the  rule  in 
most  fruits  and  nuts  grown  there. 
Practically  all  varieties  of  filberts, 
chestnuts,  cherries,  pears,  and  apples 
were  found  largely  self-sterile. 

Fruit  dropping. — Fallen  fruits  of  the 
plum  were  found  by  the  Delaware  sta¬ 
tion  to  have  a  complete,  although  fre¬ 
quently  much  undersized,  egg  appa¬ 
ratus,  thus  showing  that  lack  of 
pollination  is  not  the  primary  cause  of 
the  physiological  dropping.  Observa¬ 
tion  on  the  fruit  drop  of  three  Jona¬ 
than  trees  treated  very  differently  in 
respect  to  fertilizers  indicated  that  the 
number  and  duration  of  the  waves  of 
dropping  are  in  no  manner  connected 
with  soil  fertility.  The  Arkansas  sta¬ 
tion  found  that  ovules  were  fertilized 
in  all  fruits  except  those  which  dropped 
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within  a  few  clays  after  petal  fall. 
Fruits  with  few  seeds,  those  on  weak 
spurs,  and  those  in  dense  shade  were 
the  first  to  abscise.  Early  Richmond 
and  Montmorency  varieties  of  cherries 
examined  by  the  Wisconsin  station 
showed  as  high  as  99  per  cent  of  polli¬ 
nation  in  the  fruits  of  the  first  drop, 
giving  evidence  that  dropping  is  not 
associated  with  lack  of  pollination  and 
leading  to  the  conclusion  that  unfavor¬ 
able  nutritional  conditions  are  the 
principal  controlling  factor  in  the 
dropping  of  cherries.  This  concept  was 
supported  by  the  fact  that  in  years 
of  light  bloom  the  percentage  of  drop¬ 
ping  fruits  was  considerably  less. 

Composition  and  productivity  of  apple 
spurs. — The  Iowa  station  found  high 
and  low  production  to  be  associated, 
respectively,  with  low  and  high  ratios 
of  nitrogen  to  carbohydrates  in  the 
fruit  spurs.  At  the  Wisconsin  station 
most  abundant  blossom-bud  formation 
was  found  in  those  trees  making  an 
intermediate  amount  of  growth  and 
whose  shoots  and  spurs  contained  an 
intermediate  ratio  of  carbohydrates  to 
nitrogen.  Fruitfulness  in  the  several 
branches  of  a  single  tree  frequently 
varied  as  greatly  as  between  branches 
of  separate  trees.  Very  slender  growth 
in  varieties  normally  making  sturdy 
growth  was  indicative  of  low  fruitful¬ 
ness.  That  factors  other  than  the 
ratio  of  carbohydrates  to  nitrogen  are 
concerned  in  fruit-bud  formation  in 
the  apple  was  indicated  in  studies  at 
the  New  Hampshire  station,  which 
showed  bearing  spurs  from  sod-grown 
Baldwin  trees  to  have  essentially  the 
same  composition  as  that  of  nonbear¬ 
ing  spurs  from  nitrated  trees.  It  is 
suggested  that  metabolic  activity  in 
the  developing  fruit  may  have  domi¬ 
nated  bud  development  on  the  spur  or 
that  there  may  have  been  differences 
in  the  localization  or  nature  of  the 
food  materials  within  the  spur.  The 
Maryland  station  found  old  growth  of 
apple  trees  to  be  more  variable  in  com¬ 
position  and  less  subject  to  seasonal 
changes  than  new  growth.  A  high 
sugar  and  starch  content  was  found  in 
new  spur  growth  at  the  time  of  flower 
bud  differentiation.  At  this  time  non¬ 
bearing  spurs  were  relatively  high  and 
bearing  spurs  relatively  low  in  starch 
as  compared  with  nitrogen. 

Fruiting  and  exhaustion  in  the  apple. — 
Studies  at  the  Missouri  station  of  the 
composition  of  bearing  apple  spurs 
throughout  the  growing  season  showed 
a  definite  movement  of  nitrogen  to 
the  fruit.  When  the  fruits  were  half 


grown,  over  80  per  cent  of  the  total 
nitrogen  of  the  spur  system  was  con- 
centrated  in  the  fruit.  The  fact  that 
defoliated  spurs  were  able  to  set  and 
carry  fruits  to  considerable  size  sug-  1 
gests  that  part  of  the  nutrients  may  ; 
be  taken  from  the  general  reserves  of 
the  trees,  or  at  least  farther  back  than 
the  spur  itself. 

Biennial  hearing  in  York  Imperial. — Stud¬ 
ies  at  the  West  Virginia  station 
showed  a  marked  tendency  for  old  j 
York  Imperial  trees  to  develop  too 
many  spurs,  resulting  in  an  overpro¬ 
duction  of  small  size,  inferior  fruits, 
and  generally  in  complete  alternation 
of  bearing.  Applications  of  nitrogen 
accentuated  this  condition,  but  when 
used  in  connection  with  detailed  prun¬ 
ing  were  helpful  in  restoring  trees  to 
a  profitable  condition.  However,  little 
evidence  was  obtained  to  indicate  that 
biennial  bearing  in  this  variety  can 
be  overcome. 

Sod  v.  tillage. — Studies  by  the  Ohio 
station  in  various  parts  of  the  State 
show  grass  mulch  supplemented  with 
nitrogen  to  be  highly  effective,  j 
although  not  quite  equal  to  tillage  I 
and  cover  crops.  Deleterious  effects 
of  growing  trees  in  unfertilized  grass 
sod  were  observed  at  the  New  Hamp-  : 
shire  station  in  a  Baldwin  apple  j 
orchard  in  which  soil-management 
studies  have  been  in  progress  for 
many  years.  Here  the  unfertilized 
trees  in  sod  have  steadily  declined  in 
vigor  and  yield  and  in  some  cases 
succumbed  altogether.  At  the  Iowa 
station  it  was  found  that  apple  trees 
maintained  in  a  continuous  bluegrass 
sod  are  decidedly  lacking  in  vigor  and 
fruitfulness.  Studies  conducted  by  the 
Pennsylvania  station  in  various  parts 
of  the  State  and  with  young  apple 
trees  grown  in  iron  cylinders  under 
very  carefully  controlled  conditions 
gave  evidence  that  trees  growing  in 
sod  may  be  maintained  in  a  thrifty, 
vigorous  condition  if  provided  with 
liberal  applications  of  nitrates. 

Soil  treatment  and  soil  nitrates. — The 
Oregon  station  found  a  consistently 
higher  percentage  of  nitrate  nitrogen 
in  cover-crop  soils.  Turned-under 
legumes  apparently  induced  the  for¬ 
mation  of  abundant  nitrates  and  am¬ 
monia.  At  the  California  station 
adobe  soils  worked  almost  entirely 
with  a  plow  had  better  soil  texture 
and  contained  a  higher  percentage  of 
nitrate  nitrogen  than  did  soils  receiv¬ 
ing  ordinary  tillage.  At  the  Iowa  sta¬ 
tion  the  growth  of  apple  trees  was 
found  to  be  very  closely  correlated 
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with  the  amount  of  available  nitrates 
in  the  soil. 

Rest  period  in  roots. — The  Oregon  sta¬ 
tion  found  growth  of  fruit  trees  to  be 
practically  continuous  as  long  as  the 
temperature  of  the  soil  remained 
above  32°  F.  and  the  water  table  kept 
below  the  roots.  Submergence  was 
more  dangerous  than  low  temperature, 
as  water-logged  rootlets  failed  to  re¬ 
sume  growth  after  the  recession  of  the 
water. 

Own-rooted  apples. — Two  stations, 
namely,  Maryland  and  Iowa,  reported 
definite  progress  in  rooting  apple  cut¬ 
tings.  At  the  Maryland  station  it  was 
found  that  in  certain  varieties  deeply 
planted  grafts  composed  of  a  long  scion 
and  a  short  seedling  root  had  a  definite 
tendency  to  send  forth  scion  roots, 
especially  if  a  fine  wire  was  twisted 
above  the  union,  causing  partial  gird¬ 
ling  and  the  accumulation  of  carbo¬ 
hydrates.  The  Iowa  station  obtained 
similar  results  with  midwestern  varie¬ 
ties.  Observations  at  the  California 
station  upon  the  rooting  of  apple  grafts 
made  with  the  point  of  union  2.5  and  5 
inches  above  the  lower  end  of  the 
scion  showed  a  tendency  in  certain 
varieties,  namely,  Northern  Spy,  Jona¬ 
than,  McIntosh,  and  Delicious,  for  roots 
to  develop  on  that  section  of  the  scion 
extending  below  the  union.  At  the 
same  time,  very  little  tendency  was 
noted  for  rooting  to  occur  above  the 
union,  suggesting  that  the  stock  in 
some  unknown  way  inhibits  rooting  in 
the  scion. 

Sources  of  nitrogen  for  the  apple. — The 

Maryland  station  found  that  mature 
apple  orchards  show  exhaustion  from 
a  lack  of  available  nitrogen  and  that 
nitrate  of  soda  is  a  more  effective  re¬ 
storing  agent  than  is  ammonium  sul¬ 
phate.  In  growth,  in  foliage  color,  in 
fruitfulness,  and  in  nitrogen  content  of 
the  spurs  there  was  a  much  more 
rapid  response  in  nitrated  than  in 
sulphated  trees.  In  Ohio  conflicting 
results  were  obtained  in  comparing 
nitrate  of  soda  and  ammonium 
sulphate. 

Picking  maturity  in  apples. — From  data 
taken  at  the  Washington  station  upon 
chemical  and  physical  changes  taking 
place  in  Delicious  and  Jonathan  apples 
harvested  prior  to,  at  the  time  of,  and 
subsequent  to  commercial  picking,  it 
was  concluded  that  determinations  of 
hardness  and  of  starch  for  Delicious 
and  of  hardness  and  acid  for  Jonathan 
may  be  helpful  in  estimating  the  best 
harvesting  dates  for  these  two  varieties. 


Similar  work  at  the  Iowa  station  with 
Grimes  Golden  apples  failed  to  show 
the  mechanical  tester  to  be  of  any 
value  in  determining  maturity  of  the 
fruit  while  on  the  tree.  Color  changes 
in  the  skin  combined  with  other  in¬ 
dexes  such  as  ease  of  separation  from 
the  spur  and  the  ripening  of  fallen 
fruits  wrere  found  of  more  value  in 
estimating  maturity. 

Hardiness  in  the  apple. — A  well-defined 
correlation  was  found  at  the  Iowa 
station  between  hardiness  in  estab¬ 
lished  apple  varieties  and  the  quantity 
of  aniline  dyes  absorbed  from  solution 
by  ground  tissue  of  twigs.  The  test 
is  deemed  of  great  potential  value  to 
breeders  of  hardy  plants,  for  if  per¬ 
fected  it  would  make  possible  the  dis¬ 
carding  of  tender  plant  material  with¬ 
out  waiting  for  severe  test  winters. 

Hardiness  in  plums. — Studies  at  the 
Minnesota  station  upon  the  progeny 
of  crosses  between  species  of  plums  dif¬ 
fering  widely  in  hardiness  showed  that 
hardy  parents  are  essential  to  the  pro¬ 
duction  of  hardy  seedlings.  In  gen¬ 
eral,  where  both  parents  were  hardy 
the  progeny  were  all  hardy,  where 
both  parents  were  tender  the  progeny 
were  tender,  and  where  the  parents 
contrasted  sharply  in  this  character¬ 
istic  gradations  occurred  in  the  pro¬ 
geny.  Prunus  nigra  and  P.  americana 
were  found  to  be  of  first  quality  as 
sources  of  hardy  seedlings.  In  crosses 
between  hardy  and  tender  species  a 
much  larger  proportion  of  the  result¬ 
ing  seedlings  were  hardy  when  the 
hardy  species  was  used  as  ovule 
parent. 

Fertilizing  and  growth  of  peaches. — The 

Arkansas  station  found  that  nitrogen 
had  a  significantly  beneficial  influence 
on  yield  and  growth  of  the  peach, 
while  phosphoric  acid  and  potash  had 
no  effect.  Examination  of  fertilized 
and  unfertilized  trees  showed  that  in¬ 
creased  yields  were  due  primarily  to 
increased  length  of  the  terminal 
growth,  because  as  many  fruit  buds 
were  formed  per  unit  of  length  on  un¬ 
fertilized  as  on  fertilized  trees,  and 
the  fruits  were  practically  of  the  same 
size  in  both  groups.  Measurements 
taken  by  the  New  Jersey  stations  upon 
the  march  of  growth  in  Elberta  peach 
fruits  showed  two  periods  of  rapid 
accretion,  one  about  50  days  after 
blossoming  and  the  other  as  the  fruits 
attained  maturity.  Fruits  below  a  cer¬ 
tain  size  on  a  given  date  failed  to  ma¬ 
ture. 

Selection  in  the  grape. — The  California 
station  found  no  correlation  between  the 
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yield  of  the  parent  and  of  the  asexual 
progeny  of  muscat  grapes.  In  average 
yield,  vines  from  low-yielding  parents 
were  practically  equal  to  those  of  very 
high-yielding  parents  and  showed  simi¬ 
lar  variability.  It  is  concluded  that 
attempts  to  increase  or  perpetuate  the 
fruitfulness  of  grapevines  by  bud  selec¬ 
tion  are  futile. 

Growth  and  fruiting  in  the  grape. — Rec¬ 
ords  taken  at  the  New  York  Cornell 
station  upon  the  weight  increase  of  the 
roots  and  the  tops  of  fruiting  and  de- 
florated  unpruned  Concord  vines 
showed  reductions  approximating  35 
and  40  per  cent,  respectively,  in  the 
green  weight  of  tops  and  of  roots  of 
fruiting  as  compared  with  nonfruit¬ 
ing  vines.  In  most  cases  defloration 
had  a  marked  tendency  to  increase 
leaf  area.  The  total  residue  of  dry 
matter  from  a  given  leaf  area  was 
much  greater  in  fruiting  than  in  de- 
florated  vines.  Studies  at  the  Cali¬ 
fornia  station  showed  that  both  fruit¬ 
ing  and  pruning  had  a  depressing  ef¬ 
fect  upon  the  growth  of  Yinifera 
grapevines,  although  that  of  fruiting 
was  much  less  severe.  Unpruned, 
part-crop  vines  yielded  the  largest  and 
most  numerous-berried  clusters.  Prun¬ 
ing  markedly  decreased  the  viability  of 
the  pollen. 

Fruit-bud  formation  in  pecan. — Studies  at 
the  Georgia  station  of  pecan  buds  col¬ 
lected  during  the  winter  and  early 
spring  showed  that  differentiation  of 
pistillate  flowers  occurs  in  terminal 
buds  from  February  15  to  March  1. 
Pistillate  blooms  were  found  to  de¬ 
velop  rapidly  and  to  reach  a  receptive 
condition  in  about  two  months  after 
differentiation.  Undeveloped  pistil¬ 
late  flowers  occurring  at  the  time  of 
pollination  dropped  without  attaining 
a  receptive  condition.  As  the  embryo 
sac  is  not  mature  at  the  time  of  pol¬ 
lination,  it  is  concluded  that  fertiliza¬ 
tion  does  not  take  place  immediately. 
Staminate  blooms  were  found  to  be 
differentiated  in  lateral  buds  from  6  to 
12  months  before  the  pollen  was  ripe. 

Fertilizers  for  pecans. — Experiments  by 
the  Florida  station  in  pecan  orchards 
on  light  soil  showed  the  value  of 
fertilizers,  nitrogen  and  potash  in  par¬ 
ticular,  for  this  crop.  The  importance 
of  adequate  fertility  for  maintaining 
growth,  especially  in  nuts  borne  upon 
young  trees,  was  indicated. 

Flower-bud  formation  in  the  cranberry. — 
That  the  cranberry  conforms  with 
other  fruits  in  differentiating  the 
flower  buds  the  season  preceding  fruit¬ 
ing,  was  shown  by  the  Massachusetts 


station.  The  first  evidence  of  differ¬ 
entiation  was  found  about  the  middle 
of  August.  The  late  removal  of  the 
winter  flowage  water  delayed  the  re¬ 
sumption  of  flower-bud  growth  in  the 
spring;  yet  subsequent  development 
proceeded  at  such  a  rapid  rate  that 
the  vines  in  the  late*drained  bogs  were 
only  a  few  days  later  in  reaching  full 
bloom  than  those  in  early  drained 
bogs. 

Changes  in  stored  celery. — Observing 
that  the  sucrose  increased  steadily  in 
stored  celery  while  reducing  sugars 
increased  only  during  the  first  two 
weeks,  the  New  Hampshire  station 
concluded  that  sucrose  must  be  closely 
associated  with  quality,  which  also 
constantly  improves  during  the  stor¬ 
age  period.  A  material  increase  in  the 
percentage  of  nitrogen  in  the  inner 
stalks  is  believed  due  to  translocation 
from  the  outer  leaves,  a  conclusion  i 
confirmed  by  the  New  York  Cornell 
station,  which  also  found  that  pectic  ; 
acid  and  pectin  gradually  increased 
during  storage  at  the  expense  of  the  ' 
less  soluble  calcium  pectate  and  pec-  1 
tose.  Changes  were  less  rapid  in  ; 
plants  which  had  been  grown  in  soil  j 
treated  with  phosphorus  and  potash  i 
in  addition  to  nitrogen  than  in  plants  ! 
grown  with  nitrogen  alone. 

Sweet-corn  breeding. — That  the  decrease  j 
in  vigor  generally  accompanying  self-  j 
pollination  in  sweet  corn  is  due  to  a 
recombination  of  hereditary  factors  in  j 
a  more  or  less  pure  homozygous  con-  , 
dition  rather  than  to  any  injurious  j 
effect  of  the  process  itself,  was  shown 
in  studies  at  the  Maine  station.  No  j 
significant  differences  were  found  in  j 
the  height  of  plant  or  the  weight  of  j 
ear  of  Fi  plants  whether  inbred  or 
crossed  among  themselves.  The  sec-  j 
ond  generation  of  crosses  between  J 
Golden  Bantam  and  Black  Mexican 
yielded  black,  yellow,  and  white  ker¬ 
nels  in  the  proportion  of  12 :  3  : 1.  The 
white  segregates  bred  true,  were  of  j 
high  quality,  and  valuable  in  crossing  j 
with  other  varieties.  The  progeny  of 
crosses  between  inbred  strains,  es¬ 
pecially  those  from  different  sources,  j 
were  usually  about  twice  as  productive  j 
as  the  inbred  parents  and  were  fre-  ! 
quently  much  more  productive  than  j 
the  original  parents. 

Nutrients  for  the  tomato. — The  Rhode  , 
Island  station  found  animal  manures 
to  be  more  effective  than  chemicals 
in  increasing  yields  of  greenhouse  to¬ 
matoes.  No  changes  in  percentage 
composition  corresponding  to  the  ex¬ 
cess  or  deficiency  of  different  nutrient 
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elements  was  observed.  In  all  cases 
tomato  fruits  were  richer  than  their 
vines  in  all  elements,  especially  potash. 

Nitrate  utilization  by  asparagus. — The  New 

Jersey  stations  found  an  abundance 
of  nitrates  in  the  fibrous  roots  of  as¬ 
paragus  plants  growing  in  complete 
nutrients  in  continuous  darkness,  with 
none  or  very  slight  amounts  in  the 
large  storage  roots  and  only  occasional 
traces  in  the  bases  of  the  shoots. 
There  was  a  considerable  loss  of  car¬ 
bohydrates,  leading  to  the  suggestion 
that  carbohydrates  were  probably  used 
in  the  assimilation  of  nitrates. 

Nutrients  for  cabbage. — Studies  at  the 
Michigan  station  showed  a  distinct 
ability  on  the  part  of  cabbage  to  as¬ 
similate  nutrients  at  various  stages  in 
its  growth.  However,  maximum  re¬ 
sponses  were  obtained  from  fertilizers 
applied  in  the  intermediate  growth. 
Plants  receiving  nutrients  in  fractional 
doses  matured  more  early  heads  than 
those  receiving  an  equal  amount  of 
nutrients  in  a  single  application. 

Blossoming  habit  in  the  watermelon. — The 
California  station  found  that  flowers 
of  watermelon  varieties  may  be  placed 
in  two  groups,  (1)  those  bearing 
purely  pistillate  and  staminate  blooms 
and  (2)  those  bearing  hermaphroditic 
blooms  in  place  of  the  purely  pistillate 
ones.  When  covered  prior  to  anthesis 
these  hermaphroditic  blooms  failed  in 
the  absence  of  hand  pollination  to  set 
fruit,  owing  in  all  probability  to  the 
clinging  of  the  pollen  grains  to  the 
anthers. 

Acid  phospate  for  squashes. — The  New 

Hampshire  station  found  that  acid 
phosphate  stimulated  the  growth  of 
squash  vines  and  fruits  throughout 
the  entire  growing  season.  The  early 
response  of  squash  to  phosphorus  was 
not,  however,  as  marked  as  that  of  the 
tomato. 

Detasseling  sweet  corn. — The  New  York 
Cornell  station  found  that  removing 
secondary  stalks  or  suckers  reduced 
both  yield  and  growth  of  sweet  corn. 
The  size  of  the  ears  was  not  increased, 
nor  was  the  time  of  ripening  mate¬ 
rially  changed  by  this  treatment. 

DISEASES  OF  PLANTS 

That  the  importance  of  plant  dis¬ 
eases  in  agriculture,  horticulture,  and 
forestry  is  fully  recognized  by  the  ex¬ 
periment  stations  is  shown  by  the  fact 
that  during  the  year  486  projects  were 
reported  as  actively  pursued,  and 
nearly  every  station  is  represented  in 
the  list  of  projects.  Some  of  the  re¬ 


sults  of  the  investigations  are  given 
below. 

INVESTIGATIONS 

Corn  diseases. — A  bacterial  disease  of 
corn  characterized  by  light  or  dark 
spotting  of  the  leaves,  especially  the 
lower  ones,  and  the  rotting  of  the 
lower  portions  of  the  stalk,  first  re¬ 
ported  by  the  Arkansas  station  in 
1919  and  since  in  other  States,  was 
found  to  be  serious  in  Arkansas  only 
during  periods  when  temperature, 
humidity,  and  rainfall  are  higher  than 
normal.  The  organism  causing  the 
disease,  Phytomonas  dissolvens,  was 
observed  to  remain  viable  throughout 
the  winter  in  infected  stalks. 

The  yield  of  corn  was  found  by  the 
Maryland  station  to  vary  with  the  in¬ 
tensity  of  the  internal  discoloration  of 
the  cob,  seed  from  ears  not  showing 
discoloration  giving  a  more  uniform 
stand,  less  fallen  and  broken  stalks, 
and  fewer  prematurely  killed  plants 
than  corn  from  ears  with  a  greater 
amount  of  internal  discoloration.  The 
percentage  of  discoloration  was  almost 
completely  eliminated  in  four  years  by 
planting  each  year  seed  from  ears  free 
from  internal  cob  discoloration. 

Cotton  diseases. — More  or  less  distinct 
strains  of  the  cotton  wilt  fungus, 
Fusarwm  vasinfectum,  are  reported 
by  the  Arkansas  station,  which  found 
that  environmental  conditions  are  im¬ 
portant  factors  in  the  incidence  of  the 
disease. 

Flax  diseases. — The  Minnesota  station 
found  that  epidemics  of  flax  rust  may 
occur  under  normal  conditions.  Cool, 
moist  weather,  most  favorable  for  the 
growth  of  flax,  is  also  conducive  to 
the  development  of  the  fungus  Mey 
lampsora  Uni,  the  causal  agent  of  the 
disease.  The  fungus  also  attacks  wild 
flax,  and  such  plants  may  be  a  source 
of  infection,  especially  if  perennial 
species  should  be  attacked.  Several 
physiological  forms  of  flax  rust  have 
been  recognized.  The  variety  Argen¬ 
tine  appears  to  be  immune  to  all 
forms  of  the  rust. 

In  continued  investigations  of  flax 
wilt  caused  by  Fusarium  Uni,  the 
North  Dakota  station  found  that  by 
crossing  and  selection  strains  of  flax 
could  be  developed  that  are  not  only 
resistant  to  wilt  but  also  to  rust. 

A  recently  introduced  fungus,  Phlyc- 
taena  Unicola,  has  been  shown  by  the 
North  Dakota  station,  cooperating 
with  the  United  States  Department  of 
Agriculture,  to  cause  serious  damage 
to  fiber  and  seed  flax  when  suitable 
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moisture  conditions  prevail.  The  dis¬ 
ease  occurs  in  North  Dakota,  South 
Dakota,  Minnesota,  and  Michigan. 
Treatment  of  seed  with  formaldehyde, 
burning  infested  flax  straw,  and  rota¬ 
tion  of  crops  are  recommended  for  its 
control. 

Potato  diseases. — Activities  of  the  po¬ 
tato  scab  organism,  Actinomyces 
scabies,  are  quite  definitely  limited  by 
the  acidity  of  the  medium  in  which  it 
is  grown,  according  to  the  Minnesota 
station.  Severe  scab  infection  may 
be  expected  in  soils  ranging  from  pH 
5.4  to  strongly  alkaline.  When  green 
rye  plants  at  the  rate  of  50  tons  per 
acre  were  incorporated  with  thor¬ 
oughly  infested  soil,  there  was  only 
a  slight  decrease  in  the  soil  acidity 
after  58  days,  when  early  growth  of 
the  potato  was  most  active  and  scab 
infection  was  in  its  critical  stage. 
The  beneficial  effect  of  green  rye  is 
believed  to  be  due  to  its  influence  in 
stimulating  bacterial  growth,  which  in 
turn  restricts  scab  infection. 

Potato  wilt  caused  by  Verticillium 
alboatrum  is,  according  to  the  Oregon 
station,  one  of  the  most  important  fac¬ 
tors  in  potato  growing  in  the  western 
part  of  that  State.  The  disease  is 
transmitted  from  crop  to  crop  through 
the  seed  tubers,  but  an  examination  of 
the  tubers  does  not  always  reveal  the 
fungus,  especially  if  infection  takes 
place  late  in  the  season.  The  fungus 
spreads  through  the  soil  from  the 
plant,  but  where  infection  occurs  late 
in  the  season  no  wilting  may  occur. 

The  so-called  degeneration  diseases 
of  the  potato  are  receiving  wide  atten¬ 
tion  by  the  stations.  Formerly  grouped 
under  the  term  mosaic  or  virus  dis¬ 
ease,  about  a  dozen  types  of  disease 
to  which  definite  names  are  given  are 
now  recognized.  The  Oregon  station 
considers  rugose  mosaic  the  most  im¬ 
portant  degeneration  disease  of  pota¬ 
toes,  but  mild  mosaic,  witches’  broom, 
leaf  roll,  spindle  tuber,  leaf-rolling 
mosaic,  and  giant  hill  are  important 
also. 

Spindle  tuber  was  found  by  the 
Maine  station,  cooperating  with  the 
United  States  Department  of  Agricul¬ 
ture,  to  reduce  the  yield  of  Green 
Mountain  potatoes  in  1925  by  25  per 
cent,  where  completely  infected  seed 
tubers  were  planted ;  mild  mosaic  was 
equally  as  severe;  and  rugose  mosaic 
reduced  the  yield  by  60  per  cent ; 
whereas  giant  hill  slightly  increased 
the  yield.  Spreading  of  mosaic  and 
spindle  tuber  from  hill  to  hill  in  partly 
diseased  stock  is  considered  more  im¬ 
portant  than  spreading  from  field  to 


field.  Other  insects  than  aphids  have 
been  found  to  spread  the  disease. 
Spindle  tuber  is  said  to  spread  less 
rapidly  than  mosaic  where  tuber  selec¬ 
tion  is  not  practiced,  and  it  is  more 
readily  reduced  by  tuber  unit  roguing. 
Leaf  roll  and  rugose  mosaic  are  easier 
to  eliminate  than  mild  mosaic. 

The  symptoms  of  degeneration  dis¬ 
eases  may  be  masked  by  temperature 
during  growth,  and  the  Wisconsin  sta¬ 
tion  found,  under  greenhouse  condi¬ 
tions,  that  air  temperature  was  the 
only  factor  that  affected  the  amount 
and  intensity  of  the  symptoms  on 
potato  foliage.  Relatively  short  ex¬ 
posures  to  temperature  above  23.°  to 
24°  C.  (73.5°  to  75°  F.)  were  sufficient 
to  mask  the  symptoms  of  mosaic,  the 
degree  of  masking  depending  upon  the 
duration  of  the  higher  temperature 
and  the  age  of  the  leaves.  Masked 
symptoms  always  reappeared  when 
the  plants  were  subjected  to  lower  tem¬ 
peratures.  The  time  and  duration  of 
the  masking  are  said  to  vary  in  dif¬ 
ferent  potato-producing  regions. 

Witches’  broom,  a  degeneration  dis¬ 
ease,  can,  according  to  the  Washington 
station,  be  transmitted  to  sound  stock 
by  grafting  diseased  tissue.  Chlorosis, 
or  calico,  another  disease  of  this  type, 
spreads  in  the  field,  but  negative  re¬ 
sults  followed  every  attempt  to  infect 
plants  by  grafting1  or  by  allowing 
aphids  from  diseased  plants  to  feed  on 
sound  ones.  Giant  hill  was  proved  to 
be  transmitted  through  the  planting 
of  selected  tubers.  Potatoes  infected 
with  witches’  broom,  leaf  roll,  rugose 
mosaic,  and  possibly  with  spindle  tuber, 
start  their  sprouts  from  all  eyes  at 
the  same  time  instead  of  progressively 
from  the  bud  end  as  in  normal  tubers. 

Each  kind  of  plant  subject  to  mosaic 
produces  a  definite  type  of  the  dis¬ 
ease,  according  to  the  New  York  Cor¬ 
nell  station,  although  mosaic  from  the 
potato  may  infect  a  wide  range  of 
plants.  The  green  aphid  ( Myzus  per- 
sicae)  and  the  pink  and  green  rose 
aphid  ( Macrosiplium  solanifoUi)  were 
found  to  be  the  only  insects  transmit¬ 
ting  the  diseases  to  Bliss  Triumph 
potatoes  at  the  Idaho  station.  On 
account  of  its  great  susceptibility  to 
mosaic  the  McCormick  potato  has 
proved  practically  worthless  for  plant¬ 
ing  under  ordinary  conditions,  accord¬ 
ing  to  the  Maryland  station.  The 
Maine  station  reports  the  possibility  of 
apparently  healthy  potato  plants  trans¬ 
mitting  a  type  of  necrosis  to  other 
apparently  healthy  plants.  Investiga¬ 
tions  of  the  North  Dakota  station  are 
said  to  indicate  the  possibility  of  the 
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transmission  of  leaf  curl,  curly  dwarf, 
and  possibly  mosaic  through  seed  balls 
to  seedling  potatoes. 

Rye  diseases. — Investigations  at  the 
Indiana  station  of  leaf  rust,  stem  rust, 
and  powdery  mildew  of  rye  have  re¬ 
sulted  in  the  segregation  of  plants  of 
Abruzzi  rye,  that  are  highly  resistant 
to  each  of  the  diseases.  Resistance  to 
the  different  diseases  was  found  to  be 
inherited  independently,  and  when 
resistant  plants  were  selfed  various 
degrees  of  susceptibility  and  resistance 
were  observed. 

Soy  beau  diseases. — The  North  Caro¬ 
lina  station  has  reported  and  de¬ 
scribed  a  half  dozen  diseases  of  soy 
bean  that  are  common  to  North  Caro¬ 
lina  and  the  Orient.  Several  of  these 
diseases  are  seed  borne,  but  treating 
the  seed  with  fungicides  did  not  give 
control  in  some  cases.  The  use  of  2- 
year-old  seed  for  planting  reduced  the 
amount  of  mildew  and  bacterial  leaf 
spot. 

Sweet  potato  diseases. — The  Arkansas 
station  has  described  a  sweet  potato 
mosaic  infection  that  requires  con¬ 
tinuous  growth  for  a  year  or  more  to 
secure  its  transmission.  With  such  a 
long  incubation  period  the  disease  is 
considered  as  not  likely  to  be  of  im¬ 
portance  outside  the  Gulf  region  where 
continuous  growth  is  possible.  Nancy 
Hall  seems  to  be  the  only  variety  thus 
far  infected,  and  the  Tennessee  station 
claims  that  the  disease  can  be  readily 
:  controlled  by  discarding  for  slip  pur- 
I  poses  all  sweet  potatoes  from  hills 
showing  mosaic. 

Pox  of  sweet  potatoes  was  found 
by  the  Delaware  station  to  be  caused 
by  an  organism  resembling  Actino¬ 
myces  poolensis  and  not  by  a  slime 
mold  as  previously  suspected.  Drought 
is  said  to  favor  the  disease,  and  soil 
reactions  above  pH  6  throughout  the 
season  are  associated  with  an  in¬ 
creased  amount  of  pox.  The  New  Jer¬ 
sey  stations  claim  that  both  pox  and 
scurf  were  increased  by  the  addition 
of  lime  to  the  soil  and  reduced  when 
sulphur  was  applied  at  the  rate  of 
300  pounds  per  acre.  The  maximum 
1  of  growth  was  made  in  soil  showing 
j  a  nearly  neutral  reaction. 

Tobacco  diseases. — Black  root  rot  of 
tobacco  was  found  by  the  Connecticut 
State  station  to  be  definitely  asso¬ 
ciated  with  soil  reaction.  The  most 
serious  attacks  occurred  where  the  soil 
reaction  was  6.4  or  upward.  The  Mas¬ 
sachusetts  station  found  little  black 
root  rot  in  soils  with  a  pH  of  5.6,  but 
I  as  the  soil  became  more  acid,  the 


amount  of  disease  was  found  to  in¬ 
crease. 

Wheat  diseases. — Most  of  the  investiga¬ 
tions  on  wheat  diseases  reported  by 
the  stations  during  the  year  dealt 
with  the  rusts.  The  Indiana  station, 
cooperating  with  the  Kansas  station 
and  the  United  States  Department  of 
Agriculture,  found  a  number  of  strains 
of  wheat  resistant  to  leaf  rust,  Pue- 
cinia  triticina,  of  barley  resistant  to 
P.  anomala,  of  corn  resistant  to  P. 
sorghi,  and  of  rye  resistant  to  P.  dis- 
persa.  Twelve  physiologic  forms  of 
leaf  rust  of  wheat,  two  of  leaf  rust  of 
rye,  and  two  of  leaf  rust  of  barley  are 
recognized.  The  presence  of  so  many 
physiologic  strains  of  the  rusts  is  said 
to  complicate  breeding  experiments 
for  resistance.  No  one  variety  of 
wheat  was  found  that  was  resistant  to 
all  the  physiologic  forms  of  leaf  rust. 

Investigations  on  the  stem  rust  of 
wheat  have  been  concerned  chiefly 
with  the  overwintering  of  the  rust,  spe¬ 
cialized  forms,  resistance  of  varieties 
of  wheat  to  stem  rust,  and  the  eradica¬ 
tion  of  barberries,  which  serve  as  the 
alternate  host  of  the  rust  and  as  local 
centers  for  its  spread  to  wheat  crops. 
Kanred  was  the  only  variety  of  winter 
wheat  that  showed  greater  resistance 
to  stem  rust  than  Turkey  Red  at  the 
Nebraska  station.  Some  evidence  was 
obtained  indicating  that  Kanred  has 
declined  in  its  resistance  since  1923. 
The  Colorado  station  reports  that 
urediniospores  of  stem  rust  survive 
the  winter  within  the  leaf  sheaths  of 
wild  barley,  but  on  account  of  their 
inability  to  escape  they  do  not  infect 
new  plants  in  the  spring.  Evidence 
was  obtained  indicating  the  spread  of 
rust  from  Texas  and  Oklahoma,  but 
the  invasion  is  usually  about  two 
weeks  later  than  local  infections  from 
barberries.  Where  these  have  been  de¬ 
stroyed,  wheat  escapes  serious  injury. 
The  Michigan,  Montana,  North  Dakota, 
and  other  stations  have  reported  on  the 
reduced  epidemics  of  stem  rust  in  their 
States  following  the  eradication  of  the 
common  barberry.  Durum  wheats 
have  been  shown  to  be  more  resistant 
to  stem  rust  than  the  hard  red  spring 
wheats  by  several  of  the  stations  work¬ 
ing  in  cooperation  with  the  United 
States  Department  of  Agriculture. 
Among  the  susceptible  varieties  the 
liability  to  rust  infection  is  said  to 
increase  with  the  lateness  of  their 
maturity. 

Yellow  berry  of  wheat  was  found 
by  the  Oregon  station  to  be  directly 
due  to  nutritional  disturbances  result- 
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ing  from  an  insufficient  supply  of 
nitrogen  and  other  plant  foods,  and  the 
relation  of  the  occurrence  of  the 
trouble  to  dry  fanning  is  pointed  out. 
It  is  thought  that  dry  farming  as  now 
practiced  can  not  indefinitely  main¬ 
tain  a  sufficiently  high  supply  of 
nitrogen  to  control  yellow  berry. 

Apple  diseases. — The  Missouri  station 
found  that  it  is  very  necessary  to 
cover  wounds  where  cankers  have 
been  cut  out  of  apple  trees,  and,  of 
the  various  materials  tested,  Tangle¬ 
foot  proved  the  best  protector  and  was 
not  injurious  to  the  growing  tissues. 

Root  and  crown  injury  is  reported 
by  the  New  York  State  station  as 
quite  general  in  apple  orchards  in  the 
State.  While  a  fungus,  Eypholoma 
sublateritum,  was  found  associated 
with  the  injury  in  many  cases,  the 
primary  injury  is  believed  to  be  due 
to  the  effect  of  low  temperatures  on 
immature  tissues.  Orchard  manage¬ 
ment  to  prevent  late  growth  is  recom¬ 
mended  to  prevent  injury 

The  Illinois  blister  canker  of  apple 
trees  can  be  controlled,  according  to 
the  Iowa  station,  by  cutting  out  the 
cankers  and  painting  the  wounds  with 
white  lead  paint  to  which  corrosive 
sublimate  is  added  at  the  rate  of  0.5 
ounce  to  1  quart. 

The  causative  organism  of  fire  blight 
of  apple  and  pear  trees,  Bacillus  amyl- 
ovorus,  is  stated  by  the  Pennsylvania 
station  to  be  carried  over  winter  in  an 
encysted  form  in  hold-over  cankers 
from  whence  new  infections  spread  in 
the  following  season.  Use  of  resistant 
varieties,  cutting  out  of  all  cankers 
during  the  dormant  season,  and  sys¬ 
tems  of  cultivation  and  fertilization 
that  will  prevent  excessive  growth  are 
recommended.  Crab  apple  stocks 
should  be  avoided,  as  all  are  quite 
susceptible  to  infection.  Growing  trees 
on  their  own  roots,  where  varieties 
are  known  not  to  carry  the  encysted 
form  of  bacteria,  is  recommended. 
The  Wisconsin  station  reports  that  the 
fire  blight  bacteria  can  be  carried  over 
winter  in  apparently  sound  tissues  ad¬ 
jacent  to  cankers,  and  that  most  of  the 
early  infection  is  brought  about  by 
rain-distributed  bacteria  from  cankers 
and  blighted  twigs.  Aphids  and  not 
bees  are  considered  the  principal 
agents  in  spreading  the  disease.  Va¬ 
rietal  differences  in  susceptibility  are 
noted.  In  planting  orchards  prefer¬ 
ence  should  be  given  to  the  more  re¬ 
sistant  varieties.  Cutting  out  blighted 
twigs  and  blight  cankers  and  spraying 
for  control  of  insect  carriers  are  rec¬ 


ommended  as  control  measures.  Very 
succulent  growth  of  trees  should  be 
avoided. 

A  spot  disease  of  King  David  apples 
is  described  by  the  Missouri  station. 
The  disease  appears  as  small,  circular, 
dark  brown,  sunken  spots,  which  are 
most  numerous  on  the  side  of  the  apple 
exposed  to  the  sun.  The  cause  of  the 
disease  has  not  been  determined,  but 
no  parasitic  organism  has  been  found 
associated  with  the  trouble. 

A  rotting  of  apple  and  prune  roots 
caused  by  Armillaria  mellea  is  wide- 
spread  and  very  destructive  in  the 
Pacific  Northwest,  according  to  the 
Oregon  station.  The  fungus  spreads 
through  the  soil  from  decaying  stumps 
and  roots,  and  infection  of  apple  and 
prune  roots  occurs  through  wounds  or 
contact  of  diseased  with  healthy  roots. 

A  strain  of  the  fungus  that  grows  on 
oak  roots  is  especially  destructive  to  j 
orchards  in  Oregon  and  adjacent  re- 
gions. 

Citrus  diseases. — From  a  study  of  the 
effect  of  climatic  factors  on  the  oc-  ; 
currenee  of  citrus  canker  and  citrus 
scab,  the  Alabama  station  concludes 
that  the  period  over  which  the  canker 
remains  active  depends  on  the  num¬ 
ber  of  months  having  a  mean  tem¬ 
perature  of  68°  F.  or  above.  It  will  j 
probably  be  most  severe  in  regions  j 
having  an  average  temperature  of  80°  j 
or  higher  for  most  months  of  the  year. 

A  deficiency  of  precipitation  during 
the  growing  season  is  a  limiting  fac¬ 
tor  in  its  development.  Citrus  canker 
will  be  checked  where  early  frosts 
destroy  the  late  growth,  and,  if  the 
frosts  are  severe,  the  infection  will  be 
practically  eliminated  through  the  de-  j 
foliation  of  the  trees.  Citrus  scab  is  j 
inhibited  in  its  occurrence  by  a  mean  | 
monthly  temperature  of  78°  or  higher-,  ! 
and  it  is  not  likely  to  be  severe  in  re¬ 
gions  having  an  annual  rainfall  of  50 
inches  or  less  if  well  distributed  ■ 
throughout  the  year.  Definite  dry  ! 
seasons  are  unfavorable  for  its  de-  ! 
velopment. 

Crown  gall  of  nursery  stock. — Crown  gall 
is  one  of  the  most  serious  problems  i 
in  the  growing  of  nursery  stock.  Ex-  ( 
animations  by  the  Wisconsin  station  ! 
of  175  trees  from  seven  nurseries  in 
four  States,  rejected  on  account  of 
malformations,  failed  to  show  the 
presence  of  the  crown  gall  organism 
( Bacterium  tumefaciens)  in  any  case. 
Malformations  resembling  crown  gall 
and  hairy  root  on  apple  root  grafts, 
not  due  to  B.  tumefaciens  but  to  over- 
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growths  resulting  from  imperfect  union 
of  the  stock  and  scion,  which  in  turn 
bring  about  disturbed  translocation  of 
water  and  food,  were  noted  fre¬ 
quently.  Well-fitted  grafts,  proper 
wrapping,  and  avoidance  of  injury 
during  cultivation  are  suggested  as 
means  for  the  prevention  of  this  type 
of  overgrowth.  The  Tennessee  station 
also  found  aerial  galls  on  apple  and 
quince  not  of  pathological  origin  but 
the  result  of  abortive  attempts  on  the 
part  of  the  tree  to  form  roots.  The 
Wisconsin  station  found  that  tomato 
plants  are  readily  infected  by  the 
crown  gall  organism.  The  largest 
galls  were  produced  at  growing  tem¬ 
peratures  of  22°  C.  (about  72°  F.)  for 
all  degrees  of  moisture  and  at  60  per 
cent  moisture  for  all  degrees  of  tem¬ 
perature,  within  the  temperature  range 
of  the  organism.  The  optimum  tem¬ 
perature  for  the  growth  of  the  or¬ 
ganism  was  below  30°  C.,  while  the 
optimum  temperature  for  tomato 
plant  growth  was  higher.  A  some¬ 
what  similar  range  of  conditions  was 
found  for  crown  gall  development  on 
raspberry  plants. 

Testing  various  species  of  Prunus  to 
find  crown  gall-resistant  stocks,  the 
California  station  showed  that  some 
varieties  of  P.  domestica  and  the  wild 
species,  P.  Pumila,  P.  besseyi,  P.  mume, 
and  others  showed  satisfactory  re¬ 
sistance.  Amygdalus  mira,  the  smooth- 
pit  peach  of  China,  was  also  very 
resistant.  Treating  peach  and  other 
seedling  roots  with  Bordeaux  mixture 
prior  to  planting,  a  method  consider¬ 
ably  recommended,  did  not  prevent 
infection. 

Grape  diseases. — A  disease,  black  mea¬ 
sles,  of  recent  discovery  in  California 
is  said  by  the  station  to  be  important 
in  some  of  the  grape-growing  districts 
of  the  State.  The  disease  is  charac¬ 
terized  by  the  spotted  appearance  of 
the  leaves,  canes,  and  fruit  at  the 
time  the  grapes  are  ripening.  The 
cause  has  not  been  determined,  but 
washing  the  vines  with  an  arsenical 
solution  is  said  to  prevent  it. 

Anthracnose,  black  rot,  and  bitter 
rot  of  grapes  are  stated  by  the  Dela¬ 
ware  station  to  be  carried  over  on  the 
newly  tied-up  canes  and  not  on  the 
dried  mummy  grapes,  as  commonly  be¬ 
lieved.  Suitable  spraying  formulas 
have  been  worked  out  for  the  control 
of  these  diseases,  applications  of 
which  should  begin  wtien  the  new 
growth  is  about  one-half  inch  long, 
and  should  continue  at  short  intervals 


until  the  grapes  are  about  the  size  of 
peas.  About  five  applications  are  con¬ 
sidered  sufficient. 

Peach  diseases. — The  overwintering  of 
Bacterium  pruni  in  fallen  leaves  is 
believed  by  the  Illinois  station  to  be 
the  common  source  of  initial  infection 
of  bacterial  spot  of  peaches,  cherries* 
and  plums.  Experiments  at  tne  Dela¬ 
ware  station  failed  to  produce  yellows 
and  little  peach  when  peach  trees  were 
injected  with  infusions  from  diseased 
trees,  and  studies  of  the  curculio  as  a 
carrier  of  the  diseases  gave  negative 
results. 

Cabbage  diseases. — The  Pennsylvania 
station  recommends  long  rotations  for 
the  prevention  of  blackleg  of  cabbage 
and  allied  plants.  Where  this  is  im¬ 
practicable  and  plantings  are  small, 
pouring  about  0.5  pint  of  corrosive 
sublimate  solution  (1-1,000)  about  the 
plants  at  intervals  of  10  days  will 
afford  some  protection.  The  disease  is 
also  carried  by  the  seed,  and  where 
possible  disease-free  seed  should  be 
used.  Variability  in  susceptibility  to 
blackleg  infection  is  reported,  and 
some  strains  of  Pennsylvania  Ballhead 
cabbage  have  been  produced  that  show 
a  high  degree  of  resistance. 

Strains  of  cabbage  resistant  to  yel¬ 
lows  due  to  Fusarium  conglutinans 
have  been  successfully  produced  by  the 
Wisconsin  and  other  stations.  Recent 
investigations  of  the  Wisconsin  station 
on  the  nature  of  resistance  to  yellows 
show  that  resistant  plants  have  their 
roots  invaded  to  a  small  degree  by  the 
fungus,  but  it  fails  to  establish  itself 
in  the  host  tissues.  It  is  suggested 
that  certain  sulphur  compounds  which 
commonly  occur  in  cruciferous  plants 
are  more  abundant  in  resistant  than 
in  susceptible  plants  and  may  account, 
in  part  at  least,  for  the  resistant  factor. 
The  Iowa  station  has  developed  a 
strain,  Ioeope,  of  Copenhagen  Market 
cabbage  that  is  very  resistant  to 
yellows. 

Lettuce  diseases. — The  Colorado  station 
found  that  anything  tending  to  check 
rapid  growth  reduced  susceptibility  of 
lettuce  to  tipburn. 

Pea  diseases. — A  bacterial  disease  of 
peas,  caused  by  a  strain  of  Pseudo *- 
monas  pisi,  has  been  described  by  the 
South  Carolina  station.  A  new  dis¬ 
ease  of  peas,  black  leaf,  caused  by 
Fusicladium  pisicola  has  been  recently 
reported  by  the  Utah  station.  It  is 
characterized  by  dark  spots  on  the 
leaves,  petioles,  and  tendrils.  The  dis¬ 
ease  is  known  to  occur  in  Utah  and 
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Idaho,  where  under  favorable  condi¬ 
tions  it  may  cause  considerable  losses 
in  peas  grown  for  canning. 

A  number  of  causes  of  the  rotting 
of  pea  roots  have  been  reported.  A 
survey  by  the  Wisconsin  station  of 
688  fields  showed  that  Aphanomyces 
euteiclies  caused  the  most  injury.  The 
same  situation  is  reported  by  the  New 
Jersey  stations,  and  the  Delaware  sta¬ 
tion  found  the  fungus  present  in  pea 
fields  in  1925,  but  it  was  not  a  serious 
factor.  The  seriousness  of  the  disease 
was  found  by  the  Wisconsin  station  to 
depend  to  a  considerable  extent  on  the 
number  of  consecutive  crops  of  peas 
grown  on  the  land.  No  type  of  soil 
was  exempt  from  the  fungus  causing 
the  disease,  and  it  was  found  to  persist 
in  some  soils  for  at  least  10  years. 
Little  evidence  of  varietal  resistance 
to  the  fungus  was  found  in  experi¬ 
ments  of  the  Wisconsin  station.  The 
New  Jersey  stations  report  that  appli¬ 
cations  of  lime,  sulphur,  and  fertilizers 
were  without  effect  in  controlling  pea 
root  rot. 

Pepper  diseases. — Investigations  at  the 
Georgia  station  on  pepper  anthracnose 
indicated  that  disinfecting  the  seed 
will  reduce  seedling  infection. 

Tomato  diseases. — Experiments  at  the 
Wisconsin  station  showed  that  the 
virus  of  the  tomato  mosaic  may  be 
transmitted  to  other  species  of  plants, 
but  that  the  type  of  disease  is  changed 
by  transfer  to  a  different  host.  The 
Indiana  station  found  that  soil  and 
fertilizer  conditions  did  not  materially 
affect  the  severity  of  streak  and 
mosaic.  The  California  station  found 
no  variety  or  hybrid  tomato  that  was 
able  to  withstand  a  severe  attack  of 
western  yellow  blight  early  in  the  sea¬ 
son,  but  in  attacks  of  moderate  sever¬ 
ity  some  dwarf  varieties  showed  a 
fair  degree  of  resistance. 

Spray  injury. — The  injury  to  foliage 
due  to  spraying  has  been  a  subject  of 
study  at  many  stations,  and  many 
tests  have  been  made  to  determine  the 
conditions  causing  injury  and  means 
for  avoiding  damage.  The  New  Jer¬ 
sey  stations  claim  that  the  protective 
effect  of  calcium  hydroxide  in  acid 
lead  arsenic  sprays  is  probably  due  to 
the  fact  that  calcium  arsenate  is  less 
toxic  to  foliage  than  the  soluble  arse¬ 
nic  acid  of  lead  arsenic  when  used 
alone.  The  Michigan  station  reports 
injury  to  peach  foliage  following  the 
application  of  fungicides  or  insecti¬ 
cides  carrying  lead  arsenate.  This  is 
said  to  be  particularly  true  when  lime- 
sulphur  is  used  with  lead  arsenate. 


When  this  combination  is  used*  it  is 
suggested  that  as  many  pounds  of 
lime  as  of  sulphur  be  employed. 

Fumigation  injury. — The  Massachusetts 
station  has  sounded  a  warning  against 
the  use  of  hydrocyanic  acid  gas  as  a 
fumigant  in  greenhouses  where  the 
plants  have  been  recently  sprayed  for 
disease  control.  Where  diseases  must 
be  controlled  by  the  use  of  Bordeaux 
mixture  or  other  fungicides,  fumiga¬ 
tion  with  hydrocyanic  acid  gas  should 
not  follow  for  one  or  two  days,  or  the 
cyanide  should  be  abandoned  and  some 
tobacco  fumigant  employed. 

CONTROL 

Experiments  reported  within  the 
last  year  have  yielded  significant  data 
on  the  control  of  plant  diseases.  Some 
of  the  suggested  treatments  are  given 
below. 

Barley  diseases. — Cooperative  experi¬ 
ments  between  the  Wisconsin  station 
and  the  United  States  Department  of 
Agriculture  have  shown  that  barley 
stripe  can  be  effectively  controlled  by 
a  number  of  new  fungicides,  mostly 
organic  mercury  compounds,  used  as 
liquid  seed  treatments.  These  were  as 
efficient  as  the  corrosive  sublimate  or 
formaldehyde  treatments  and  did  not 
cause  injury  to  the  seed,  which  is  char¬ 
acteristic  of  the  old  methods. 

Corn  diseases. — The  Kentucky  station 
reports  that  the  continued  selection  of 
smooth  ears  of  corn  reduced  the 
amount  of  root  rot  in  the  field.  Soak¬ 
ing  seed  corn  in  limewater  for  20  hours 
reduced  infection  by  some  seed-borne 
organisms.  Hot  formaldehyde  also  re¬ 
duced  seed-borne  infection,  but  neither 
treatment  was  effective  against  Fu- 
sariurn  momliforme. 

Cotton  diseases. — The  Texas  station  re¬ 
ports  that  rotations,  which  include 
bare  fallow,  longer  than  four  years  are 
necessary  to  control  root  rot  due  to 
Ozonium  omnworum.  Sulphur  ap¬ 
plied  at  the  rate  of  10,000  pounds  per 
acre  reduced  but  did  not  eliminate  root 
rot.  The  Florida  station  found  that 
delinting  seed  with  sulphuric  acid  not 
only  reduced  cotton  wilt  but  greatly 
facilitated  planting. 

Oat  diseases. — The  New  York  State 
station  reports  that  the  best  control 
of  oat  smut  was  by  the  formaldehyde 
sprinkle  method  of  seed  treatment. 
Copper  sulphate  and  formaldehyde 
spray  methods  were  nearly  as  good. 

Potato  diseases. — The  Utah  Station 
claims  the  successful  control  of  Rhizoc- 
tonia,  scab,  blackleg,  and  dry  rot  of 
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potatoes  by  treating  the  seed  tubers 
with  corrosive  sublimate  solution  or 
formaldehyde.  The  Idaho  station 
found  that  the  efficiency  of  the  treat¬ 
ments  was  increased  by  sprinkling  the 
tubers  and  covering  them  for  from  24 
to  48  hours  before  treating  them  with 
corrosive  sublimate  or  formaldehyde. 

Investigations  at  the  New  Jersey, 
California,  Kentucky,  and  other  sta¬ 
tions  indicate  that  sulphur  applied  to 
the  soil  will  control  potato  scab  as  a 
result  of  the  increased  acidity  pro¬ 
duced.  The  New  Jersey  stations  sug¬ 
gest  600  pounds  of  sulphur  and  600 
pounds  of  raw  rock  phosphate  per 
acre.  The  finer  the  sulphur  the 
greater  is  its  effectiveness. 

Sweet  potato  diseases. — The  Delaware 
station  recommends  from  300'  to  400 
pounds  per  acre  of  sulphur  for  the 
control  of  pox,  soil  stain,  and  soil  rot. 
This  treatment  reduced  black  rot  re¬ 
sulting  through  soil  infection,  but  it 
had  no  effect  on  Fusarium  wilt.  Simi¬ 
lar  effective  treatments  were  reported 
by  the  New  Jersey  stations,  which  rec¬ 
ommend  setting  two  or  three  plants 
per  hill  as  a  means  of  reducing  stem- 
rot  losses.  The  yield  of  merchantable 
sweet  potatoes  was  not  reduced  by 
close  setting  and  a  full  stand  over  the 
whole  field  was  secured. 

Sorghum  diseases. — The  Oklahoma  sta¬ 
tion  reports  that  treating  sorghum  seed 
with  4  ounces  of  copper  carbonate  or 
Bayer  dust  per  bushel  reduced  smut 
and  increased  the  stand  of  plants. 

Wheat  diseases. — Experiments  at  the 
California,  Ohio,  Minnesota,  Oregon, 
Utah,  Washington,  and  other  stations 
have  showm  that  treating  seed  wheat 
with  2  or  3  ounces  of  high-grade  copper 
carbonate  per  bushel  gave  excellent 
control  of  stinking  smut  and  did  not 
injure  germination.  The  Ohio  station 
recommends  adding  2  parts  of  pow¬ 
dered  corrosive  sublimate  to  1  of  the 
copper  salt.  A  number  of  the  newer 
mercury  compounds  are  very  favorably 
reported  upon.  For  the  control  of 
loose  smut  of  wheat  several  of  the 
stations  report  having  found  nothing 
better  than  the  hot  water  treatment. 

Apple  diseases. — For  the  control  of  bit¬ 
ter  rot  the  Virginia  station  found  the 
use  of  Bordeaux  mixture  effective. 
As  a  protection  against  apple  rust  this 
station  recommends  the  removal  of 
all  cedar  trees  in  regions  of  commercial 
apple  growing.  The  cedar  is  an  alter¬ 
nate  host  for  the  rust  fungus,  and 
spores  are  carried  to  a  distance  of  2 
miles  or  more  under  favorable 
conditions. 


Scab  and  blotch  are  two  important 
diseases  of  the  apple  usually  con¬ 
trolled  by  the  same  measures.  Several 
stations,  including  those  of  Michigan, 
New  Hampshire,  New  York  (State), 
Ohio,  and  Virginia,  have  experimented 
with  various  means  of  control,  includ¬ 
ing  spraying  and  dusting.  Experi¬ 
ments  by  the  New  Hampshire,  Ohio, 
and  Michigan  stations  have  indicated 
the  possibility  of  using  weaker  spray 
mixtures  than  those  usually  recom¬ 
mended  without  loss  of  efficiency. 
The  New  Hampshire  station  has  rec¬ 
ommended  the  use  of  2-2-50  Bordeaux 
mixture.  In  cases  of  severe  infection 
it  has  proved  better  than  lime-sulphur 
used  alone.  Increasing  the  quantity 
of  lime  to  five  times  that  of  the  copper 
was  found  to  prevent  injury  to  sus¬ 
ceptible  varieties.  The  Ohio  station 
reports  that  if  spraying  is  done  thor¬ 
oughly  scab  and  blotch  can  be  con¬ 
trolled  with  Bordeaux  mixture  one- 
third  to  one-fourth  the  usual  strength. 
Lime-sulphur  also  gave  good  control. 
The  Michigan  station  tested  various 
strengths  of  Bordeaux  mixture  and 
lime-sulphur  solutions  and  found  that 
with  more  thorough  applications  weak¬ 
er  Sprays  might  be  effectively  used. 
The  control  depended  on  the  extent 
to  which  foliage  was  covered.  A  cor¬ 
relation  was  found  between  the 
strength  of  the  solution  and  the  quan¬ 
tity  of  it  applied.  With  careful  spray¬ 
ing,  strong  solutions  should  be  used 
in  less  quantity,  while  greater  quan¬ 
tities  of  weak  solutions  are  required 
to  get  the  same  amount  of  residue  on 
the  leaves.  The  important  considera¬ 
tion  is  an  even  deposit  of  the  fungi¬ 
cidal  material  over  the  leaves. 

Experiments  on  apple  scald,  a  very 
serious  storage  trouble,  by  the  In¬ 
diana,  Illinois,  Missouri,  and  New 
York  Cornell  stations  have  shown  that 
wrapping  the  apples  in  paraffin  oiled 
paper  prevented  scald,  and  that  shred¬ 
ded  oiled  paper  was  about  as  efficient 
as  paper  wraps.  The  Illinois  station 
found  that  oiling  the  fruit  prevented 
scald,  but  the  fruit  had  an  unpleasant 
flavor.  No  such  objection  to  the  use 
of  oiled  paper  is  reported. 

Cabbage  diseases. — The  New  York  State 
station  found  the  hot  water  treat¬ 
ment  of  the  seed  to  be  the  most  effi¬ 
cient  method  of  preventing  blackleg  of 
cabbage  and  other  cruciferous  plants. 
The  Pennsylvania  station  obtained 
good  results  with  some  of  the  new 
mercury  fungicides  for  this  purpose. 

Celery  diseases. — The  New  York  Cor¬ 
nell  station  found  that  dusting  celery 
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plants  three  or  four  times  with  copper- 
lime  dust  while  still  in  the  seed  bed 
markedly  decreased  leaf  blight  and 
bacterial  blight  when  the  plants  were 
transferred  to  the  field. 

Lettuce  diseases. — Formaldehyde  ap¬ 
plied  to  the  soil  of  the  seed  bed  and 
coldframe  reduced  “  drop  ”  losses 
caused  by  Botrytis,  Sclerotinia,  and 
Rhizoctonia  in  experiments  at  the 
Pennsylvania  station.  The  concen¬ 
trated  formaldehyde  was  applied  to 
the  soil,  which  was  then  thoroughly 
drenched  with  a  hose.  This  reduced 
labor  and  was  as  effective  as  applica¬ 
tions  of  1  to  100  strength  of  the  solu¬ 
tion  applied  in  the  usual  method  with 
a  watering  pot. 

Tomato  diseases. — The  Missouri  station 
reports  that  the  thorough  incorpora¬ 
tion,  to  a  depth  of  8  or  9  inches,  of 
from  3  to  4  tons  of  lime  per  acre 
reduced  tomato  wilt. 

Soil  sterilization. — The  Ohio  station 
recommends  steam  sterilization  of  soil 
in  coldframes  and  greenhouses  as  a 
means  of  control  of  many  soil-borne 
diseases  such  as  rosette  and  drop  of 
lettuce,  tomato  wilt,  and  other  dis¬ 
eases  and  nematodes  on  cucumbers, 
lettuce,  and  tomatoes.  Formaldehyde 
was  not  effective  for  the  control  of 
wilts  and  nematodes  of  cucumbers  and 
tomatoes. 

Spraying  v.  dusting. — The  Maine  sta¬ 
tion  found  that,  with  the  same  num¬ 
ber  of  applications  of  each,  lime-sul¬ 
phur  dust  was  not  as  efficient  as 
sprays  for  the  control  of  apple  scab. 
Copper  dust  did  not  control  scab  and 
caused  considerable  russeting  of  the 
fruit  and  leaf  burning.  The  Delaware 
station  reports  as  good  control  of  scab 
by  dusts  as  by  liquid  sprays,  if  the 
dusting  is  begun  subsequent  to  the  pink 
stage  of  the  apple  blossoms.  Liquid 
sprays  for  earlier  applications  appear 
to  be  desirable. 

Spraying  with  Bordeaux  mixture 
was  more  effective  for  the  control  of 
celery  blight  than  applications  of 
fungicides  in  dust  form,  in  experiments 
at  the  Connecticut  State  station.  The 
superiority  of  spraying  with  Bordeaux 
mixture  over  dusting  with  copper -lime 
dust  for  the  control  of  potato  diseases 
is  reported  by  the  Michigan  station, 
and  the  Minnesota  station  found  that 
homemade  Bordeaux  mixture  was 
more  efficient  and  more  economical  for 
the  control  of  potato  diseases  than  any 
dust  tested.  The  New  Jersey  stations 
report  that  little  advantage  followed 
the  use  of  copper -lime  dusts,  but  where 
Bordeaux  mixture  in  liquid  form  was 
applied  to  potatoes  there  was  an  in¬ 


crease  in  production.  The  Ohio  sta¬ 
tion  found  profitable  increases  of  pota¬ 
toes  dusted  with  copper  lime,  but 
where  the  acreage  warrants  the  use  of 
power  sprayers  Bordeaux  mixture  is 
considered  preferable.  The  Oregon 
station  reports  that  dusting  for  the 
control  of  late  blight  was  advantageous 
where  it  was  not  practicable  to  spray. 
In  case  of  severe  infection  of  toma¬ 
toes  by  leaf  spot  diseases  the  New 
Jersey  stations  found  spraying  with 
Bordeaux  mixture  was  more  efficient 
than  dusting  with  copper  lime. 

In  experiments  on  the  adherence  of 
sulphur  in  lime-sulphur  sprays  and 
dusts  the  New  York  State  station 
found  that  from  89  to  93  per  cent  of 
the  sulphur  applied  as  dust  was  lost 
by  mechanical  means  during  the  first 
week  after  application,  while  only 
from  34  to  75  per  cent  was  lost  from 
sprayed  foliage  during  the  same  time. 
The  addition  of  casein  spreaders  de¬ 
creased  loss  during  the  first  week, 
after  which  there  was  no  further  evi¬ 
dent  beneficial  effect.  In  order  to  ob¬ 
tain  the  same  effect,  more  of  the  active 
principle  in  the  fungicide  must  be  ap¬ 
plied  as  dust  than  as  spray.  The  New 
York  Cornell  station  found  that  in  field 
trials  with  potatoes  44  per  cent  more 
copper  per  unit  applied  was  retained 
by  sprayed  foliage  than  by  dusted. 
Where  foliage  was  wet  and  both 
sprays  and  dusts  wTere  equally  well 
applied,  equal  quantities  of  copper 
yielded  about  the  same  results. 

ENTOMOLOGY 

Oriental  fruit  moth. — This  foreign  in¬ 
vader,  first  discovered  in  America  in 
1916,  has  continued  to  spread  and  is 
the  cause  of  great  injury  to  the  peach, 
plum,  cherry,  quince,  and  apple.  At 
the  Pennsylvania  station  the  use  of 
bait  pails  under  orchard  conditions  re¬ 
duced  infestation  by  this  pest  nearly 
50  per  cent  and  the  percentage  of 
infested  fruit  nearly  25  per  cent.  A 
pail  of  approximately  1  gallon  ca¬ 
pacity,  with  a  6-inch  diameter,  filled 
with  about  1  quart  of  bait  (1  part 
molasses  to  10  parts  water,  1  ounce 
sodium  arsenite  per  gallon  of  the  mix¬ 
ture),  gave  a  maximum  catch  and  a 
minimum  evaporation.  Fermenting 
baits  work  best  under  orchard  control 
conditions. 

Codling  moth  control. — The  Delaware 
station  found  Lily  of  Kent,  Jonathan, 
and  Missouri  Pippin  varieties  of  apples 
to  have  a  decided  resistance  to  attack 
of  the  codling  moth,  their  fruit  being 
uninjured  while  other  varieties  near 
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by  were  badly  damaged.  Old  picking 
baskets  and  packing  houses  and  sheds 
were  found  to  be  the  most  prolific 
sources  of  infestation  and  carry-over. 
The  Colorado  station  found  that  under 
some  conditions  where  spraying  is  not 
proving  satisfactory  the  use  of  bands, 
orchard  sanitation,  and  the  picking  of 
wormy  fruit  should  be  practiced.  It 
was  possible  to  trap  large  numbers  of 
adult  codling  moths,  and  a  fermenting 
sweetened  apple  juice  proved  to  be  a 
valuable  attractant. 

Fruit  tree  leaf  roller. — A  miscible  type 
of  oil  gave  better  results  on  leaf  roller 
eggs,  in  experiments  at  the  Washington 
station,  than  any  of  the  mechanical 
emulsions,  a  medium  to  light  oil  giving 
the  best  results.  For  control  of  the 
fruit  tree  leaf  roller  the  Utah  station 
recommends  an  8  per  cent  miscible-oil 
emulsion  or  a  6  to  8  per  cent  lubricat- 
ing-oil  emulsion  applied  to  apple  trees 
in  the  spring  before  the  buds  begin  to 
open. 

San  Jose  scale  control. — Lime-sulphur 

solution  was  found  by  the  Massachu¬ 
setts  station  to  be  more  effective  than 
the  dry  sulphides  against  the  San  Jose 
scale.  Under  Massachusetts  condi¬ 
tions  the  1  to  10  strength,  if 
thoroughly  applied,  is  highly  efficient. 
Both  the  2  and  5  per  cent  strengths  of 
lubricating-oil  emulsion  gave  perfect 
control  of  the  San  Jose  scale  at  the 
Oregon  station. 

Citrus  scale  insect  control. — The  Califor¬ 
nia  station,  in  tests  of  kerosene  and 
several  different  fractions  of  lubricat¬ 
ing  oils  for  citrus  scale  insect  control, 
found  a  highly  refined  lubricating  oil 
to  be  the  most  effective  against  red 
scale  and  the  safest  from  the  stand¬ 
point  of  oil  injury.  Fatty  acids  sepa¬ 
rated  from  soaps  showed  a  much 
greater  toxicity  than  the  same 
amounts  combined  in  the  form  of  a 
soap.  Mealybugs  were  satisfactorily 
killed  on  the  trees  by  a  2  per  cent 
lubricating  oil.  A  quick-breaking 
emulsion  gave  the  best  results. 

Strawberry  root  weevil  control. — A  poison 
bait  was  developed  at  the  Washington 
station,  to  which  the  name  weevilure 
is  given,  the  distribution  of  which  at 
the  close  of  the  berry  harvest  will 
satisfactorily,  economically,  and  prac¬ 
tically  control  the  strawberry  root 
weevils.  This  bait  is  prepared  by  sun- 
or  oven-drying  sliced  apples,  grinding 
them  into  pulp  or  granules,  and  stir¬ 
ring  with  a  powdered  arsenical  or 
fluoride.  This  bait  is  broadcasted  over 
the  plants  at  the  rate  of  70  pounds  to 
the  acre. 


Blackberry  mite. — The  Himalaya  black¬ 
berry  has  been  found  by  the  California 
station  to  be  injured  by  a  mite  Erio- 
phyes  gracilis  which  feeds  near  the 
bases  of  the  drupelets  and  causes  a 
red  condition  of  the  fruit  at  harvest 
time,  known  as  redberry  disease. 
The  use  of  lime-sulphur  or  lubricating- 
oil  emulsion  gives  satisfactory  control 
of  the  pest. 

Potato  tuber  worm. — The  potato  tuber 
worm,  an  outbreak  of  which  occurred 
in  three  counties  in  eastern  Virginia 
during  the  fall  of  1923  and  continued 
through  1924  and  1925,  spreading 
northward  and  causing  serious  loss, 
was  found  by  the  Virginia  Truck  sta¬ 
tion  to  be  identical  with  the  split- 
worm  of  tobacco.  Winter  conditions  in 
the  infested  district  do  not  kill  all  of 
the  insects,  particularly  where  some 
protection  is  afforded.  Another  dan¬ 
ger  lies  in  the  large  numbers  of  worms 
carried  through  the  winter  in  barrels 
of  stored  home-grown  fall  seed  po¬ 
tatoes. 

Eggplant  insect  control. — Dusting  egg¬ 
plants  with  arsenate  of  lead  (1 
pound)  and  hydrated  lime  (4  pounds) 
was  found  by  the  Illinois  station  to 
give  the  best  insect  control,  but  spray¬ 
ing  with  calcium  arsenate  (Impounds) 
and  lime  (1  pound  to  50  gallons)  gave 
nearly  as  high  yields. 

Wireworm  control. — Experiments  at  the 
Pennsylvania  station  indicated  the  suc¬ 
cessful  control  of  wireworms  on  truck 
crops  through  the  use  of  calcium 
cyanide  as  a  soil  fumigant.  The  use 
of  a  bait  trap  in  the  spring  followed 
by  an  application  of  granular  calcium 
cyanide  before  the  crops  were  planted 
gave  the  most  promising  results. 
Wireworms  were  found  by  the  Con¬ 
necticut  State  station  to  be  killed  by 
cyanogas  not  only  when  in  contact  but 
through  several  inches  of  soil.  Cyano¬ 
gas  killed  tobacco  plants  when  first 
put  near  them  in  the  soil,  but  its 
toxic  effect  disappeared  in  a  few  days. 
Thus  the  wireworms  that  congregate 
in  or  close  to  the  plants,  leaving  the 
more  distant  soil  almost  uninfested, 
can  be  destroyed  and  the  plants  be 
reset  within  a  week.  This  gas  seems 
to  have  no  injurious  effect  on  the 
quality  of  the  cured  leaf.  At  the 
Washington  station  calcium  cyanide 
was  found  to  be  an  effective  soil 
fumigant  for  the  wet-land  wireworm, 
but  was  too  expensive  to  be  economi¬ 
cal.  The  use  of  calcium  cyanide  for 
the  destruction  of  the  wireworm  of 
irrigated  land  resulted  in  the  destruc¬ 
tion  of  from  85  to  95  per  cent  of  the 
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worms  in  garden  land  with  a  popula¬ 
tion  of  approximately  400,000  per  acre. 
The  calcium  cyanide  was  applied  in 
early  April  a  few  inches  from  rows 
of  trap  crops  planted  6  feet  apart. 

Striped  cucumber  beetle. — The  fluosili- 
cates  of  sodium  and  calcium  were  the 
only  insecticides  found  effective  by 
the  Arkansas  station  in  killing  the 
striped  cucumber  beetle.  In  order  to 
prevent  injury  to  plants  when  used 
alone,  it  was  diluted  with  hydrated 
lime.  At  the  Tennessee  station  prac¬ 
tically  100  per  cent  control  was  ob¬ 
tained  through'  the  use  of  commercial 
sodium  fluosilicate.  The  striped  cu¬ 
cumber  beetle  has  been  responsible  in 
the  last  decade  for  a  large  reduction 
in  the  area  devoted  to  cucurbits  in 
Ohio  through  its  attack  on  the  roots 
and  its  dissemination  of  wilt  disease. 
The  Ohio  and  Illinois  stations  found 
that  arsenate  of  lime  with  land  plaster 
as  a  carrier,  in  the  proportion  of  1 
part  of  the  former  to  20  of  the  latter, 
applied  12  times  a  season,  gave 
excellent  control. 

Wheat  stem  sawfly. — The  wheat  Stem 
sawfly,  which  wTas  first  described  in 
1887,  and  became  a  source  of  injury 
in  1921,  has  continued  to  increase  in 
abundance  and  its  ravages  to  increase 
in  severity.  It  attacks  wheat,  rye, 
barley,  and  chess.  The  injury  is 
caused  by  the  larva,  which,  hatching 
from  the  egg  deposited  in  the  stem, 
works  its  way  down,  eating  the  tissue 
of  the  interior  walls  of  the  stem  and 
at  a  point  near  the  soil  surface  eats 
a  V-shaped  groove  around  the  inte¬ 
rior,  thus  nearly  cutting  the  stem  off. 

Wheat  stem  maggot. — In  South  Dakota 
the  wheat  stem  maggot  is  widely  dis¬ 
tributed,  occurring  wherever  it  can 
find  certain  native  grasses  or  culti¬ 
vated  cereals  in  which  to  breed.  In¬ 
vestigation  by  the  station  of  its  life 
history  shows  that  there  may  be  three 
generations  a  year,  although  in  some 
cases  only  two  occur.  The  pest  was 
found  to  be  rather  heavily  parasitized 
in  the  State,  from  30  to  65  per  cent  of 
its  numbers  being  destroyed  in  this 
way  each  year. 

European  corn  borer. — This  invading 
foreign  pest  is  rapidly  advancing  into 
the  great  Corn  Belt  and  is  a  serious 
menace  to  corn  growing.  Studies  of 
it  are  under  way  at  several  stations. 
The  New  Hampshire  station  has  found 
that  the  hibernating  larva  can  with¬ 
stand  submergence  from  six  to  seven 
times  as  long  as  the  active  larva. 
This  indicates  that  it  is  particularly 
resistant  to  unfavorable  weather  and 


particularly  adapted  to  distribution  by 
overflow  and  flood  waters. 

Alfalfa  weevil. — In  some  fields  as  high 
as  50  per  cent  of  this  alfalfa  pest  was 
found  by  the  Idaho  station  to  be  para¬ 
sitized  by  the  hymenopter  Bathyplec- 
tis  curculionis. 

Sugar  cane  borer  control. — Ill  sugar  cane 
borer  control  work  in  which  dusts 
were  applied  by  airplane,  the  Louisi¬ 
ana  station  found  the  use  of  sodium 
fluosilicate  to  give  the  best  results, 
more  than  90  per  cent  of  the  larvae  of 
all  sizes  being  found  dead  on  the  leaves 
and  within  the  stalks  four  or  five  days 
after  the  dust  was  applied. 

Seed  corn  maggot. — Investigations  ex¬ 
tending  over  three  years  at  the  Minne¬ 
sota  station  have  shown  a  close  asso¬ 
ciation  between  the  seed  corn  maggot 
and  potato  blackleg.  The  larvae  were 
found  to  inoculate  the  seed  pieces  with 
the  bacteria  and  aid  the  development 
of  the  disease  by  destroying  or  prevent¬ 
ing  the  formation  of  wound  cork. 

Cotton  hopper. — In  studies  conducted  j 
at  the  Texas  station  it  was  found  that  : 
the  nymphs  of  the  cotton  hopper  are 
capable  of  producing  greater  injury 
than  the  adults,  and  that  nymphs  ob¬ 
tained  from  horsemint  cause  more  in¬ 
jury  than  those  obtained  from  cotton. 
In  control  work  dusts  containing  sul¬ 
phur  gave  the  best  results,  sulphur 
naphthalene  giving  better  control  than 
sulphur  alone.  An  average  of  92  per 
cent  control  was  obtained  with  the  im¬ 
mature  stages,  but  the  adults  escaped 
injury  by  the  dusts. 

Thurberia  bollworm. — A  Study  of  the 
life  history  and  habits  of  the  Thur¬ 
beria  bollworm,  reported  by  the  Ari¬ 
zona  station,  showed  it  to  be  closely 
restricted  to  the  wild  cotton  and  indi¬ 
cated  that  it  will  not  become  an  enemy 
of  cultivated  cotton. 

Thistle  aphid  on  plum  trees. — Nearly  100 
per  cent  efficiency  5vas  obtained  by  the 
Idaho  station  against  the  thistle  aphid 
on  plum  trees  from  the  application  of 
a  spray  composed  of  0.5  per  cent 
engine  oil  and  nicotine  sulphate  at  the 
rate  of  three-sixteenths  pint  per  100 
gallons  of  water. 

Aphid  pests. — At  the  Texas  station  it 
was  found  that  cold  is  no  more  of  a 
factor  than  heat  in  producing  winged 
forms  of  aphids,  large  numbers  of 
winged  forms  having  been  produced 
in  cages  where  the  temperature  rose 
to  110°  F.  The  maturity  of  the  cotton 
plants  is  apparently  not  a  factor. 

The  mealy  plum  aphid  was  found 
by  the  California  station  in  most  in¬ 
stances  not  to  winter  in  the  egg  stage 


SOME  RESULTS  OF  RECENT  STATION  WORK 


57 


on  prunes  and  plums  but  to  migrate 
from  tules  and  reed  grasses  to  the 
orchards  in  the  spring  and  back  again 
in  the  fall.  Soap  sprays  gave  the  best 
control  of  it. 

The  optimum  temperature  for  the 
pea  aphid,  as  observed  by  the  Kansas 
station,  seemed  to  be  at  or  near  65°  F. 
at  a  humidity  of  about  80  per  cent, 
being  most  plentiful  in  the  field  dur¬ 
ing  the  months  having  an  average 
temperature  of  65°,  namely,  in  April, 
May,  September,  and  October.  The 
indication  is  that  the  rainfall  in  March 
is  a  governing  factor  in  respect  to  its 
damage  to  alfalfa  in  Kansas. 

The  melon  aphid  passes  the  winter, 
in  Maine,  in  the  egg  stage,  deposited 
on  orpine,  or  live-forever,  in  Septem¬ 
ber,  according  to  the  Maine  station. 

Insect  pollinizers  of  fruit  trees. — The  New 
Jersey  stations  found  honeybees  and 
bumblebees  to  be  the  most  important 
pollinizers  in  southern  New  Jersey. 
Honeybees  were  most  advantageously 
distributed  on  fruit  trees  when  the 
hives  were  placed  singly  210  feet  apart 
each  way  or  about  one  hive  to  the 
acre.  The  lack  of  pollinizer  was  found 
most  serious  in  apple  and  pear  or¬ 
chards  situated  in  cultivated  areas. 

Buckeye  poisoning  of  the  honeybee. — The 
California  station  observed  that  wher¬ 
ever  the  California  buckeye  is  abund¬ 
ant  serious  injury  to  bees  occurs  dur¬ 
ing  years  when  a  deficiency  in  topsoil 
moisture  exists  or  when  for  any  reason 
j  other  plants  fail  to  produce  enough 
nectar  to  be  more  attractive. 

European  earwig. — The  European  ear- 
|  wig  w^as  found  by  the  Oregon  station 
to  be  controlled  by  a  poison  bran  mix¬ 
ture  consisting  of  sodium  fluoride  12 
ounces,  molasses  2  quarts,  wheat  bran 
12  pounds,  and  water  6  quarts. 

White  ants. — In  the  Nofth  Central 
States,  white  ants  are  becoming  more 
and  more  destructive  to  public  build¬ 
ings  and  dwellings.  The  injection  of 
kerosene  into  nests  through  holes 
drilled  in  the  walls  has  been  found 
by  the  Michigan  station  to  give  suc- 
|  cessful  results,  the  efficiency  of  the 
kerosene  being  increased  very  ma¬ 
terially  by  the  addition  of  pyrethrum. 

Onion  thrips  control. — Nicotine  sulphate 
1  to  1,500  with  3  to  4  pounds  of  a 
potash  fish  oil  soap  added  to  every  50 
gallons  was  found  by  the  Massachu¬ 
setts  station  to  give  satisfactory  con¬ 
trol  of  the  onion  thrips. 

Wax  moth  control.  —  Attention  was 
!  called  by  the  New  Jersey  stations  to 
the  fact  that  ethyl  acetate  with  carbon 
]  tetrachloride,  30  pounds  to  1,000  cubic 


feet,  killed  all  larvae  and  pupae  of 
the  wax  moth  when  exposed  for  48 
hours  at  a  temperature  of  60°  to 
85°  F. 

Protection  of  dairy  cattle  against  flies. — In 

tests  at  the  Indiana  station  of  repel¬ 
lent  sprays  for  flies  attacking  dairy 
cattle  a  new  inexpensive  spray  com¬ 
posed  of  crank-case  oil  and  oil  of  tar 
in  proportions  of  1  gallon  to  1  pint 
gave  the  most  promising  results. 

Insecticides. — The  Tennessee  station 
reported  tests  of  a  calcium  fluosilicate 
compound  which  was  found  to  be  safe 
on  foliage  and  effective  as  an  insecti¬ 
cide  when  applied  in  heavy  doses.  It 
is  not  readily  soluble,  and  is  less  toxic 
than  sodium  fluosilicate  when  used  at 
the  same  rate.  In  tests  of  “  light  ” 
and  “  extra  light  ”  forms  of  sodium 
fluosilicate,  now  obtainable  in  com¬ 
mercial  quantities,  the  extra  light 
form,  containing  about  70  per  cent 
sodium  fluosilicate,  was  found  effective 
against  some  insects  and  safe  on  all 
foliage  except  tobacco.  The  fluosili- 
cates  were  found  especially  effective 
against  the  striped  cucumber  beetle, 
blister  beetle,  and  several  flea  beetles. 
In  laboratory  tests  cutworms  and 
grasshoppers  readily  succumbed  to  a 
bait  composed  of  20  parts  of  bran  and 
1  part  of  fluosilicate. 

Investigating  the  possibilities  and 
limitations  of  chloropicrin  (“tear 
gas”)  as  a  fumigant  for  cereal  prod¬ 
ucts,  the  Minnesota  station  found  that 
when  flours  or  wheats  treated  with 
chloropicrin  were  exposed  to  the  at¬ 
mosphere  for  a  sufficient  time  the 
chloropicrin  disappeared  from  them. 
When  chloropicrin  was  present  in  the 
flour  deleterious  effects  were  noted  in 
the  bread  produced  from  such  flour. 
Such  effects  appeared  to  be  due  to  the 
ability  of  the  chloropicrin  to  retard 
fermentation  and  to  affect  in  a  harm¬ 
ful  manner  the  physical  condition  of 
the  gluten-forming  proteins.  This  sta¬ 
tion  also  reported  the  successful  use 
of  chloropicrin  in  combating  the  com¬ 
mon  insects  found  in  flour  and  cereal 
mills.  Diluted  with  an  equal  quantity 
by  volume  of  carbon  tetrachloride,  it 
was  best  applied  within  the  milling 
equipment  by  vaporizing  the  fumigant 
in  the  elevator  heads  while  the  mill 
was  running.  The  great  advantage  of 
this  fumigant  is  that  it  can  be  used 
within  the  machines  and  elevator  legs 
without  fire  hazard  and  without 
serious  personal  danger.  Small  quan¬ 
tities  of  it  can  be  used  to  destroy  in¬ 
festation  in  conveyors,  bins,  or  pieces 
of  idle  equipment  without  interfering 
with  the  normal  operation  of  the  mill. 
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The  preliminary  experiments  are  said 
to  indicate  that  frequent  fumigation 
with  chloropicrin  will  keep  mill- 
infesting  insects  down  to  minimum 
numbers  and  greatly  increase  the  in¬ 
tervals  at  which  general  fumigations 
are  necessary. 

From  comparative  tests  of  calcium 
cyanide  and  carbon  disulphide  the 
New  Jersey  stations  were  led  to  adopt 
the  use  of  the  latter  in  emulsion  form 
for  destruction  of  insects  infesting 
market  garden  soil  because  of  the 
lesser  degree  of  injury  caused  by  it  to 
plant  growth. 

Homemade  lubricating-oil  emulsion 
containing  8  per  cent  oil  was  found  by 
the  New  York  State  station  to  be  an 
efficient  ovicide,  and,  even  if  occasion¬ 
ally  applied  as  an  emergency  measure 
when  the  buds  are  swelling,  apparently 
causes  no  permanent  ill  effect  to  the 
tree.  Arsenical  sprays  will  control  the 
roller  but  additional  applications  when 
the  eggs  commence  to  hatch  are  neces¬ 
sary. 

ANIMAL  PRODUCTION 

BEEF  CATTLE 

Rate  of  growth. — The  Missouri  station 
observed  that  an  animal  severely  un¬ 
derfed  for  practically  all  its  life  was 
still  growing  slightly  at  nine  years  of 
age.  In  body  measurements  this  steer 
was  nearly  as  large  as  other  animals 
which  had  not  been  subjected  to  such 
severe  underfeeding.  The  results  in¬ 
dicated  that  weight  alone  is  not  a  good’ 
index  of  growth  in  such  animals.  Un¬ 
derfed  animals  were  generally  able  to 
fatten  very  rapidly  when  placed  on 
ample  rations. 

Limited  rations. — Rations  limited  to 
corn  silage  and  cottonseed  meal  with 
and  without  cracked  corn  were  found 
by  the  North  Carolina  station  to  be 
inadequate  for  reproduction  in  cattle, 
but  when  minerals,  other  proteins,  and 
accessory  food  substances  were  added 
to  the  ration,  practically  normal  repro¬ 
duction  and  lactation  followed,  and  the 
calves  suckling  such  cows  were  able  to 
make  normal  growth.  Supplements  of 
calcium  carbonate,  butterfat,  cod-liver 
oil,  yeast,  steamed  bone  meal,  and 
wheat  embryo  had  a  corrective  effect 
on  the  cottonseed  meal  ration.  In  fur¬ 
ther  studies  four  cows  wintered  on  a 
ration  of  corn  grain  and  corn  fodder 
developed  an  unthrifty  appearance, 
and  calves  were  frequently  born  pre¬ 
maturely,  blind,  and  weak  ;  but  healthy 
calves  were  produced  and  made  normal 
growth  when  corn  silage,  steamed  bone 


meal,  and  certain  vitamin-carrying 
feeds  were  added  to  the  ration. 

Dressing  and  quality  of  beef. — Slaughter  i 
tests  of  heifer  calves  at  the  Nebraska 
station  indicated  that  as  the  cattle 
were  finished  the  dressing  percentage 
increased  and  the  percentage  of  water 
decreased,  but  there  was  little  differ-  i 
ence  in  the  proportionate  weight  of 
the  organs  reduced  to  the  net  or 
empty  body-weight  basis.  The  per- 
centage  of  internal  fat,  however, 
almost  doubled,  though  very  little  dif-  ; 
ference  was  observed  in  the  percent¬ 
age  of  the  various  cuts  which  could 
be  associated  with  the  fattening  of  ! 
the  animal.  The  percentage  of  the 
fat  in  the  rib  cuts  increased  during 
the  fattening  period,  and  both  the  fj 
percentage  of  lean  and  bone  decreased,  J 

Observations  on  Hereford,  Short-  • 
horn,  Hereford-Brahman,  and  Short¬ 
horn-Brahman  steers,  by  the  Texas 
station,  showed  that  the  dressing  per¬ 
centages  increased  as  the  finishing 
period  advanced.  Brahman  cross¬ 
breds  showed  higher  dressing  percent-  ; 
ages  because  of  the  smaller  proportion 
of  stomach  and  intestines  and  of  stom-  ; 
ach  contents.  There  was  also  some 
indication  that  the  Brahmans  had  less 
bone  and  less  fat  trimmings  and  more 
meat  than  the  Herefords  and  Short¬ 
horns.  They  also  had  lighter  loins 
and  ribs  and  heavier  rounds  and  1 
chucks.  This  station  also  found  that  j 
the  percentages  of  true  fat  in  the  lean  i 
and  fat  flesh  of  beef  carcasses  were  | 
almost  perfectly  correlated  with  the 
percentage  of  true  fat  in  the  entire 
animal.  The  percentage  of  offal  fat 
to  live  weight  was  the  most  reliable  | 
single  indicator  of  fatness.  The  per-  | 
centage  of  fat  in  the  lean  of  the  j 
wholesale  rib  cut  was  found  to  be  the 
most  accurate  indicator  of  the  degree 
of  fatness  of  the  entire  animal  of  any 
single  cut. 

Supplementing  range  pasture.  —  Experi¬ 
ments  at  the  New  Mexico  station  indi¬ 
cated  that  when  the  range  forage  was 
more  than  sufficient  for  maintenance 
there  were  more  or  less  regular  and 
equal  gains  associated  with  each  addi¬ 
tional  half  pound  of  cake  fed  per  head 
daily  up  to  and  including  1.5  pounds. 
Cattle  receiving  2  pounds  of  cake  per 
head  daily  made  less  gains  than  those 
receiving  1.5  pounds. 

SHEEP 

Fattening  lambs. — In  studies,  at  the 
Oregon  station,  of  various  methods  of 
feeding  a  definite  quantity  of  grain 
to  fattening  lambs,  the  lot  fed  at  the 


SOME  RESULTS  OF  RECENT  STATION  WORK 


59 


rate  of  0.5  pound  daily  throughout  the 
experiment  made  smaller  gains  than 
other  lots  receiving  the  entire  75 
pounds  of  grain  allowed  per  lamb 
equally  divided  over  the  last  100,  75, 
and  50  days,  respectively,  of  the  fat¬ 
tening  period.  The  practice  of 
lengthening  the  feeding  period  by  giv¬ 
ing  the  grain  only  during  the  final 
finishing  period  resulted  in  the  con¬ 
sumption  of  a  larger  quantity  of  al¬ 
falfa  hay  and  in  finishing  the  lambs 
for  market  in  April,  when  the  price 
was  usually  highest. 

Wintering  ewes. — Ewes  wintered  on  a 
full  feed  of  alfalfa  hay  were  in  prac¬ 
tically  the  same  condition  at  the  end 
as  at  the  beginning,  in  an  experiment 
at  the  Montana  station,  while  the  con¬ 
dition  of  others  was  considerably  im¬ 
proved  by  feeding  limited  quantities 
of  oats.  Liberal  hay  feeding  is  recom¬ 
mended  because  of  the  better  condition 
of  the  ewes  so  fed  and  their  probable 
greater  ability  to  withstand  unfavor¬ 
able  conditions.  In  practically  every 
case,  in  experiments  at  the  Kentucky 
station,  ewes  receiving  an  ample 
amount  of  protein  in  the  ration  came 
through  the  winter  in  good  condition 
and  produced  a  larger  lamb  crop. 
Clover  and  alfalfa  were  the  best 
sources  of  protein.  The  most  satisfac¬ 
tory  proportion  of  concentrates  to 
roughage  for  wintering  ewes  at  the 
Ohio  station  were  1  part  of  grain  to 
3  of  roughage  during  pregnancy,  1  to 
2  during  lambing,  and  equal  parts  dur¬ 
ing  the  nursing  period.  In  tests  at 
the  Oregon  station  of  silage  as  a  sup¬ 
plement  to  alfalfa  hay  for  wintering 
ewes,  it  was  found  that  1  pound  of 
silage  was  more  efficient  and  less  ex¬ 
pensive  than  larger  quantities  and  re¬ 
sulted  in  a  saving  of  approximately 
0.5  pound  of  hay.  Silage  also  had 
some  beneficial  effect  upon  milk  pro¬ 
duction. 

Feeding  screenings  and  weed  seeds. — The 
North  Dakota  station  found  that 

pigeon -grass  seed  and  wheat  bran  4 

to  1  fed  with  1  pound  of  alfalfa  hay 
produced  fairly  satisfactory  gains  in 
fattening  lambs.  A  mixture  of  barley, 
pigeon-grass  seed,  and  wheat  bran, 
2:2:1,  produced  as  rapid  gains  as 
barley  and  bran  alone.  A  mixture  of 
barley,  pigeon-grass  seed,  kinghead, 
and  bran  in  nearly  equal  parts,  fed 
unground,  was  found  to  be  unpalatable 
and  did  little  more  than  maintain  the 
weight  of  the  lambs.  After  grinding, 
however,  satisfactory  gains  were  made. 
Barley  and  wild  oats,  fed  separately 
or  mixed,  produced  similar  gains,  but 


17  per  cent  more  concentrates  were  re¬ 
quired  per  unit  of  gain  by  the  lots 
receiving  wild  oats  than  by  the  lot 
receiving  barley.  Wild  oats  and  culti¬ 
vated  oats  proved  to  be  of  practically 
equal  value.  Alfalfa  screenings  showed 
a  distinct  feeding  value  for  fattening 
lambs  in  experiments  at  the  Idaho 
station,  193  pounds  of  the  screenings 
replacing  249.9  pounds  of  alfalfa  hay 
and  144.5  pounds  of  barley. 

Sheeping  down  corn. — Standing  corn 
alone  was  found  to  be  inadequate  for 
fattening  lambs  at  the  Ohio  and  Illi¬ 
nois  stations.  In.  the  Ohio  experi¬ 
ments  additions  of  linseed-oil  cake 
and  clover  hay  produced  more  satisfac¬ 
tory  and  economical  gains,  while  rape 
seeded  with  the  corn  also  proved  to  be 
a  valuable  supplement.  In  the  Illinois 
experiments,  supplementing  the  stand¬ 
ing  corn  with  limited  quantities  of 
alfalfa  hay  resulted  in  rapid  daily 
gains  which  were  almost  equal  to 
those  made  by  lambs  fed  corn  and 
legume  hays  in  dry  lots.  Soy  beans 
with  corn  also  increased  the  rate  of 
gain. 

Mineral  requirements. — The  Ohio  station 
found  that  the  calcium  balances  of 
pregnant  ewes  were  negative,  i.  e.,  they 
lost  in  calcium,  on  both  timothy  and 
alfalfa  rations.  Supplements  of  pre¬ 
cipitated  bone  flour  tended  to  increase 
the  storage  of  calcium  and  phosphorus. 
All  the  animals  in  the  experiments 
stored  nitrogen,  sulphur,  potassium, 
sodium,  magnesium,  and  phosphorus. 
The  salt  consumption  of  fattening 
lambs,  in  experiments  at  the  Iowa 
station,  varied  with  the  kind  of  ration 
fed.  Beet  molasses  tended  to  cause  a 
very  small  salt  consumption,  whereas 
the  largest  daily  consumption  of  salt 
was  associated  with  a  ration  of  corn 
and  alfalfa  hay.  The  substitution  of 
corn  silage,  soy  bean  hay,  or  protein 
supplements  for  alfalfa  decreased  the 
salt  consumption.  Salt  consumption 
was  evidently  increased  as  larger 
quantities  of  protein  and  fiber  were 
consumed.  Lambs  consumed  much 
more  salt  per  unit  of  weight  than 
steers. 

SWINE 

Screenings  as  feed. — The  Minnesota  sta¬ 
tion  found  ground  flax  screenings  to 
be  of  value  as  a  part  of  the  ration  of 
growing  pigs,  although  pigs  receiving 
barley  in  place  of  the  screenings  made 
more  rapid  gains  and  were  better 
finished.  The  flax  screenings  consisted 
of  approximately  25  per  cent  of  pigeon- 
grass  and  lamb’s-quarters  seed  and 
2.84  per  cent  of  immature  flaxseed. 
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The  screenings  were  high  in  ash,  pro¬ 
tein,  fat,  and  crude  fiber.  The  same 
station  found  cracked  wheat  produced 
by  the  usual  process  of  cleaning  wheat 
for  milling  to  have  a  lower  percentage 
of  fiber  and  a  higher  percentage  of 
protein  and  to  produce  more  rapid 
gains  when  fed  in  combination  with 
tankage  than  with  barley,  but  the  bar¬ 
ley  showed  a  greater  tendency  to 
fatten  and  finish  the  pigs. 

Soft  pork. — The  more  recent  results  of 
studies  on  soft  pork  conducted  by  the 
Alabama,  Arkansas,  Georgia,  Indiana, 
Kentucky,  Mississippi,  North  Carolina, 
Oklahoma,  South  Carolina,  Tennessee, 
and  Texas  agricultural  experiment 
stations,  in  cooperation  with  the  De¬ 
partment  of  Agriculture,2  definitely 
showed  that  the  soft  pork  problem 
was  fundamentally  one  of  fat  metab¬ 
olism,  that  soft  pork  contains  a 
higher  percentage  of  unsaturated  fatty 
acids  than  hard  fat,  and  that  this  is 
mainly  due  td  the  deposition  of  fats  in 
the  animal  tissue  which  closely  re¬ 
semble  those  in  the  feed.  On  the 
other  hand,  animals  fattened  on  feeds 
containing  smaller  amounts  of  fat 
synthesize  hard  fats  from  carbohy¬ 
drates  and  proteins.  .  The  process  of 
hardening  on  corn  and  nonsoftening 
supplements  after  previous  softening 
was  found  to  be  essentially  a  dilution 
process,  but  pigs  fed  a  softening  feed 
for  60  days  could  not  be  hardened  by 
feeding  corn  and  tankage  or  corn  and 
cottonseed  meal  during  a  subsequent 
period  of  like  length,  although  the  car¬ 
casses  were  hardened  somewhat. 
Among  the  more  common  feeds  found 
to  produce  soft  carcasses  were  soy 
beans,  peanuts,  and  rice  polish, 
whereas  brewers’  rice  and  tankage 
tended  to  produce  an  extremely  hard 
fat  which  was  distinctly  firmer  than 
that  of  corn-fed  hogs.  A  mixture  of 
corn  meal  and  peanut  meal  5 : 1  was 
found  to  produce  hard  or  medium-hard 
carcasses  in  pigs  fed  from  80  pounds 
to  approximately  180  pounds  during  a 
feeding  period  of  9  to  10  weeks. 

The  carcasses  of  pigs  receiving  a  ra¬ 
tion  of  corn  and  alfalfa  meal  supple¬ 
mented  with  tankage  at  the  Illinois 
station  were  all  hard,  but  the  substitu¬ 
tion  of  soy-bean-oil  meal  or  the  inclu¬ 
sion  of  soy-bean  oil  lowered  the  dress¬ 
ing  percentage  and  produced  relatively 
large  numbers  of  soft  carcasses.  Soy 
beans  alone  proved  to  be  an  unsatis¬ 
factory  ration  for  fattening  swine  at 
the  Mississippi  station.  Soy  beans 


were  best  used  as  a  protein  supplement 
to  corn,  sweet  potatoes,  and  brewers’ 
rice,  in  experiments  at  the  South  Caro¬ 
lina  station,  but  a  considerable  per¬ 
centage  of  the  pigs  fed  a  2  per  cent 
ration  of  corn  with  soy-bean  or  peanut 
forage,  yielded  soft  or  medium-soft 
carcasses,  even  after  84  days'  harden¬ 
ing  in  dry  lot  on  corn  and  tankage. 
Peanut-fed  hogs  is  these  tests  showed 
more  shrinkage  during  curing  than 
corn-fed  hogs. 

Protein  supplements. — A  combination  Of 
equal  parts  of  linseed  meal  and  tank¬ 
age  proved  superior  to  tankage  as  a 
supplement  to  corn  for  pigs  on  pasture 
at  the  Wisconsin,  South  Dakota,  Illi¬ 
nois,  and  Nebraska  stations.  Corn- 
germ  meal  mixed  with  tankage  was 
not  as  efficient  a  supplement  as  tank¬ 
age  alone  or  tankage  and  linseed  meal. 
Fish  meal  and  tankage  as  supplements 
to  corn  produced  good  gains,  but  lin¬ 
seed  meal  was  inferior  to  both  fish 
meal  and  tankage  in  experiments  at 
the  Florida  station.  In  a  test  of  vari¬ 
ous  protein  supplements  to  corn  at  the 
South  Carolina  station  more  rapid 
and  economical  gains  accompanied  the 
feeding  of  combinations  of  plant  and 
animal  proteins,  soy-bean  meal  and 
fish  meal  proving  particularly  satis¬ 
factory.  Substituting  corn-oil-cake 
meal  for  three-fourths  of  the  tankage 
in  a  corn  and  tankage  ration  reduced 
the  daily  gains  and  increased  the  cost 
of  gain  in  an  experiment  at  the 
Nebraska  station.  Supplementing  a 
corn  and  tankage  ration  with  alfalfa 
hay  or  alfalfa  meal  increased  the  rate 
of  gains  at  the  Nebraska.  Illinois, 
and  South  Dakota  stations.  Fish 
meal  proved  somewhat  superior  to 
tankage  and  meat  meal,  respectively, 
as  supplements  to  corn  in  tests  at  the 
Delaware  and  Florida  stations,  but 
cracked  soy  beans  and  soy-bean  meal 
were  not  as  good  as  tankage.  The 
value  of  ground  soy  beans  was  con¬ 
siderably  improved  by  supplementing 
with  bone  meal.  Cottonseed  meal, 
peanut  meal,  and  soy-bean  meal  with 
minerals  compared  favorably  with 
tankage  as  supplements  to  corn  at  the 
Arkansas  station  and  produced  more 
economical  gains,  but  velvet-bean  meal 
was  unpalatable,  as  was  linseed  meal. 
Mineral  supplements  increased  the 
efficiency  of  peanut  meal  and  soy-bean 
meal,  but  did  not  improve  rations  con¬ 
taining  cottonseed  meal.  The  Ohio 
station  found  that  soy-bean-oil  meals 
made  by  the  expeller  and  hydraulic 


2  Hankins,  O.  G.,  and  Ellis,  N.  R.  some  results  of  soft-pork  investigations.  TJ.  S. 
Dept.  Agr.  Bui.  1407,  67  pp.,  illus.  1926. 
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processes  were  superior  to  solvent 
meal.  The  more  desirable  expeller 
process  meal  had  a  nutlike  taste  and 
odor.  Favorable  results  from  the  use 
of  whey,  skim  milk,  and  liquid  and 
dried  buttermilk  as  protein  supple¬ 
ments  were  reported  from  the  Missis¬ 
sippi,  Florida,  Illinois,  and  South  Da¬ 
kota  stations. 

Mineral  and  vitamin  requirements. — Pigs 
fed  for  four  months  on  a  ration  con¬ 
sisting  of  yellow  corn,  wheat  mid¬ 
dlings,  and  linseed  meal  without  ac¬ 
cess  to  sunlight,  at  the  New  York 
Cornell  station,  developed  a  character¬ 
istic  stiffness,  which  was  rare  in  pigs 
exposed  to  sunlight.  The  ash  con¬ 
tent  of  the  bones  of  the  pigs  exposed 
to  the  sunlight  was  markedly  higher 
than  that  of  the  bones  of  pigs  not 
so  exposed.  Supplementing  the  ra¬ 
tions  with  bone  meal  and  ground 
limestone  increased  the  ash  content  -of 
the  bones  and  made  them  more 
nearly  normal. 

Experiments  at  the  Ohio  station 
indicated  that  a  basal  ration  of  white 
corn,  wheat  middlings,  linseed  meal, 
and  salt  was  deficient  in  vitamins  and 
in  the  quantity  and  quality  of  the 
minerals.  Additions  of  ground  lime¬ 
stone  appeared  to  be  more  satisfactory 
than  pure  calcium  carbonate  in  aid¬ 
ing  normal  bone  formation,  owing  to 
the  presence  of  impurities,  including 
iron,  in  the  limestone.  Sunlight  also 
acted  as  a  stimulant  to  bone  forma¬ 
tion.  Fractures  were  common  in  pigs 
fed  cod-liver  oil  with  the  basal  ra¬ 
tion  without  calcium  supplements, 
owing  to  the  rapid  stimulation  of 
growth  without  proper  skeletal  de¬ 
velopment.  Supplements  of  fish  meal 
and  tankage  to  the  basal  ration  caused 
fairly  rapid  growth  and  good  bone 
formation,  but  did  not  prevent  the 
occurrence  of  stiffness.  Posterior 
paralysis  occuring  in  pigs  on  rations 
low  in  minerals  and  vitamins  was 
found  to  be  due  to  fractured  verte¬ 
brae  in  the  lumbar  sacral  region  of 
the  spinal  column,  resulting  from 
poorly  calcified  bone.  Rations  of  corn 
and  vegetable  proteins  were  found  to 
be  deficient  in  minerals.  Pigs  receiv¬ 
ing  salt  as  the  only  mineral  supple¬ 
ment  to  corn  and  soy-bean-oil  meal 
suffered  greatly  from  stiffness.  The 
addition  of  alfalfa  meal  and  ground 
limestone  caused  some  improvement, 
but  the  addition  of  bone  meal  to  the  ra¬ 
tion  gave  the  best  results,  both  from  the 
standpoint  of  the  rate  of  gain  and  the 
health  of  the  pigs.  The  Wisconsin 
station  found  that  pigs  fed  rations  of 


yellow  or  white  corn  with  skim  milk 
and  minerals  developed  stiffness  when 
not  allowed  access  to  sunlight. 

POULTRY 

Growth. — The  Illinois  station  found 
that  White  Plymouth  Rock  cockerels 
grew  at  a  distinctly  more  rapid  rate 
than  pullets,  while  the  rate  of  growth 
of  capons  was  similar  to  that  of 
cockerels.  Periodical  variations  in  the 
growth  rate  were  apparent,  which 
were  considered  as  related  to  environ¬ 
mental  conditions  and  not  cycles  of 
growth.  Body  measurements  and 
weights  increased  in  approximately 
the  same  proportion  with  age,  show¬ 
ing  that  the  birds  did  not  change  ma¬ 
terially  in  conformation  during  growth. 
There  were  no  marked  differences  be¬ 
tween  the  body  measurements  of  ca¬ 
pons  and  of  cockerels  of  equal  weights. 
The  organs  and  parts  of  the  carcasses 
increased  in  weight  continuously  with 
advancing  age  except  that  the  diges¬ 
tive  organs  reached  their  maximum 
size  before  growth  was  completed. 
Pullets  fattened  more  rapidly  than 
cockerels,  whereas  capons  occupied  an 
intermediate  position. 

Rickets. — The  exposure  of  chicks  to 
direct  sunlight  or  sunlight  through 
Celo-glass  prevented  leg  weakness  and 
furnished  sufficient  antirachitic  vita¬ 
min  for  normal  growth,  in  an  experi¬ 
ment  at  the  Ohio  station.  A  ration 
of  white  corn,  wheat  bran,  tankage, 
and  dried  yeast  supplemented  with 
cod-liver  oil,  at  the  Illinois  station, 
promoted  nearly  normal  growth  in 
practically  complete  darkness,  but 
without  cod-liver  oil  the  ration  was 
deficient  in  vitamins  A  and  D.  The 
Wisconsin  station  found  it  impossible 
to  raise  chicks  to  maturity  on  a  ration 
of  yellow  corn  and  skim  milk  without 
access  to  sunlight.  The  Kansas  sta¬ 
tion  found  that  sufficient  antirachitic 
vitamin  for  normal  growth  of  chicks 
on  a  grain  and  tankage  (9:1)  ra¬ 
tion  was  supplied  by  0.5  per  cent  of 
cod-liver  oil,  five  minutes’  daily  ex¬ 
posure  to  ultra-violet  light,  or  daily 
exposure  to  the  sunlight,  but  supple¬ 
ments  of  2  per  cent  irradiated  cotton¬ 
seed  oil,  10  per  cent  green  alfalfa,  or 
sprouted  oats  did  not  prevent  rickets. 

Supplementing  the  ration  of  the 
birds  in  the  Michigan  egg-laying  con¬ 
test  with  green  feed  and  condensed 
buttermilk  to  which  6  per  cent  of  cod- 
liver  oil  was  added  not  only  controlled 
leg  weakness  but  considerably  in¬ 
creased  winter  egg  production.  The 
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quality  of  the  eggshells  was  improved 
and  the  percentage  of  blood  spots  de¬ 
creased. 

Egg  production  and  hatchability. — The 

Ohio  station  found  that  cod-liver  oil 
and  added  minerals  increased  egg  pro¬ 
duction,  while  ultra-violet  light  in¬ 
creased  both  egg  production  and  the 
hatchability  of  the  eggs.  Alfalfa  and 
clover  hay  proved  superior  to  cabbage 
for  egg  production  and  for  hatchability 
and  lessened  mortality.  The  Wiscon¬ 
sin  station  came  to  similar  conclusions. 

Ultra-violet  light  and  cod-liver  oil 
increased  the  egg  production  of  birds 
fed  from  hatching  on  a  basal  ration  of 
mixed  grains,  minerals,  and  skim  milk, 
but  without  access  to  direct  sunlight, 
in  experiments  at^the  Wisconsin  sta¬ 
tion.  The  percentages  of  eggs  which 
were  fertile  and  which  hatched  were 
considerably  increased  by  the  ultra¬ 
violet  light  treatment.  Chicks  from 
the  eggs  of  nonirradiated  birds  con¬ 
tained  only  about  one-half  as  much 
total  calcium  at  hatching  as  chicks 
from  irradiated  hens.  The  yolks  of 
the  eggs  from  the  irradiated  birds  were 
practically  10  times  as  potent  in  vita¬ 
min  D  as  were  those  from  the  nonirra¬ 
diated  birds.  Direct  exposure  of  the 
eggs  from  the  nonirradiated  pens  to 
ultra-violet  light  for  from  1  to  40  min¬ 
utes  had  no  effect  on  the  hatchability, 
indicating  that  such  irradiation  did  not 
penetrate  the  shell. 

Protein  feeds. — The  stations  which 
have  tested  the  comparative  efficiency 
of  high-protein  feeds  have  generally 
found  that  the  animal  proteins  are 
only  slightly  superior  to  vegetable  pro¬ 
teins  when  the  latter  are  properly  sup¬ 
plemented  with  minerals.  Liquid  skim 
milk  and  buttermilk  and  semisolid  and 
dried  buttermilk  have  generally  proved 
slightly  superior  to  other  sources  of 
animal  proteins.  Fowls  fed  cottonseed 
meal  to  the  extent  of  38  per  cent  in  the 
mash  with  alfalfa  range,  at  the  New 
Mexico  station,  produced  very  small 
eggs  with  black  spots  covering  from 
one-third  to  two-thirds  of  the  yolks, 
which  made  the  eggs  unmarketable. 
The  spot  was  not  evident  in  the  eggs 
of  birds,  in  a  yard  devoid  of  green 
feeds,  receiving  the  same  quantity  of 
cottonseed  meal,  or  in  those  of  birds 
on  range  having  15  per  cent  of  cotton¬ 
seed  meal  in  the  mash. 

Mineral  supplements. — The  Ohio  station, 
comparing  various  sources  of  calcium 
as  mineral  supplements,  found  that  the 
best  growth  was  obtained  with  tri¬ 
calcium  and  dicalcium  phosphate,  raw 
bone  meal,  spent  bone  black,  or  bone 
ash.  Calcium  supplements  were  found 


by  the  Kentucky  station  to  increase 
the  weight  of  the  egg  and  of  chicks 
hatched  from  the  eggs.  A  lack  of  cal¬ 
cium  in  the  ration  caused  a  large  re¬ 
duction  in  the  number  of  eggs  laid  by 
confined  birds,  but  not  in  case  of  birds 
having  free  range. 

Grit  was  found  to  be  unnecessary  in 
the  diet  of  growing  chicks  by  the  Ken¬ 
tucky  and  Ohio  stations.  The  natural 
craving  for  grit  by  fowls  is  attributed 
by  the  Ohio  station  to  the  chickens’ 
desire  for  the  minerals  which  the  grit 
supplies. 

Salt  in  the  mash. — Use  of  as  much  as  8 
per  cent  of  salt  in  the  mash  apparently 
had  no  detrimental  effect  on  chickens, 
in  experiments  at  the  Illinois  station, 
though  those  receiving  8  per  cent  made 
slower  and  less  economical  gains  than 
those  receiving  1,  2,  or  4  per  cent. 
Doses  of  from  6  to  10  grams  were 
quickly  fatal  while  from  4  to  6  gram 
doses  were  required  to  produce  death. 

Scratch  feed. — The  Illinois  station  found 
that  pullets  receiving  all  their  grain 
in  boxes  night  and  morning  laid  just 
as  well  as  those  fed  in  the  litter,  thus 
tending  to  disprove  the  contention 
that  it  is  necessary  for  laying  hens 
to  receive  scratch  feed  in  the  litter  in 
order  that  they  may  obtain  necessary 
exercise. 

Egg  laying  cycle. — The  results  of  stud¬ 
ies  at  the  Massachusetts  station  indi¬ 
cated  that  the  length  of  the  winter 
laying  cycle  is  subject  to  various  en¬ 
vironmental  influences,  but  is  also 
correlated  with  the  winter  and  annual 
egg  production.  Reduced  winter  pro¬ 
duction,  due  to  increases  in  the  length 
of  the  winter  pause,  was  partially 
compensated  for  by  subsequent  in¬ 
creases  in  production.  Early  matur¬ 
ing  birds  were  found  by  the  Missouri, 
California,  New  Jersey,  and  Idaho 
stations  to  make  the  largest  annual 
and  winter  egg-production  records. 
The  Kansas  station  found  no  correla¬ 
tion  between  the  date  of  hatching  and 
the  age  of  laying  the  first  egg,  but 
birds  starting  to  lay  young  never  laid 
as  large  eggs  as  those  starting  to  lay 
when  more  mature.  The  Idaho  sta¬ 
tion  arrived  at  a  similar  conclusion. 

Incubation. — The  Illinois  station  found 
that  turning  eggs  during  the  first  six 
days  gave  as  good  results  as  turning 
during  the  entire  incubation  period, 
while  turning  from  the  thirteenth  to 
the  eighteenth  day  gave  no  better 
results  than  no  turning.  Preliminary 
observations,  at  the  Massachusetts 
station,  on  chick  embryos  dying  after 
the  eighteenth  day  of  incubation 
showed  that  a  large  percentage  of 
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such  embryos  were  in  abnormal  posi¬ 
tions,  due  possibly  to  the  handling  and 
turning  of  the  eggs.  No  injury  re¬ 
sulted  from  storage  of  fertile  eggs  for 
5,  10,  12,  and  15  days  at  32°  F.  in 
experiments  at  the  Missouri  station, 
but  45  days’  storage  at  this  tempera¬ 
ture  prevented  development,  as  did  25 
days  at  from  28°  to  32°,  or  4  days 
at  0°. 

Flavor  in  poultry  meat. — When  a  ration 
containing  4  per  cent  of  cod-liver  oil 
was  fed  for  two  or  more  weeks  at  the 
Indiana  station,  an  unusual  taste  was 
observed  in  the  chicken  meat,  even 
after  10  days’  discontinuance  of  the 
cod-liver  oil.  Such  flavor  was  least 
noticeable  in  fried  chicken  and  most 
noticeable  when  the  meat  became  cold. 

DAIRYING 

Numerous  investigations  dealing 
with  the  relation  of  environment  and 
the  physiological  condition  of  the  ani¬ 
mal  to  the  secretion  of  milk  and  its 
constituents  have  been  conducted  by 
the  experiment  stations. 

Temperature  and  season. — The  Georgia 
station  found  that  artificially  cooling 
dairy  cows  by  covering  them  during 
the  day  with  light  muslin  cloths  kept 
moist  overcame  the  depressing  effects 
of  hot  weather.  Cows  so'  cooled 
showed  better  appetites,  better  food 
assimilation,  and  produced  larger 
amounts  of  milk.  The  Missouri  sta¬ 
tion  found  that  between  70°  and  30°  F. 
the  fat  percentage  of  the  milk  in¬ 
creased  approximately  0.2  per  cent  for 
,  each  10°  reduction  in  temperature. 
The  Illinois  station  found  that  a  fall¬ 
ing  temperature  from  day  to  day  in¬ 
creased  the  percentage  of  total  solids 
in  the  milk  and  that  the  solids  content 
decreased  with  a  rising  temperature, 
though  no  noticeable  difference  was 
observed  in  the  yield  of  milk.  The 
results  indicated  that  a  cool,  moist 
climate  is  best  adapted  for  maximum 
milk  production. 

Milk  secretion. — The  Missouri  station 
|  found  that  the  monthly  milk  and  fat 
production  of  nonpregnant  cows  de¬ 
clined  as  a  constant  percentage  of  the 
preceding  month’s  production  after  the 
maximum  was  reached.  As  an  index 
for  expressing  the  persistency  of  milk 
and  fat  secretion  the  ratio  between  the 
total  production  and  the  highest 
month’s  production  was  found  to  be 
very  satisfactory.  The  persistency  of 
lactation  was  closely  related  to  the 
initial  rate  of  production  in  Guernsey 
and  Holstein  cattle.  The  higher  the 
initial  rate  of  production  the  more 


rapid  the  rate  of  decrease  in  yield  with 
advance  in  lactation.  Persistency  was 
not  affected  by  age,  except  as  age 
affected  initial  production.  Initial 
yield  was  a  more  powerful  factor 
affecting  yearly  yield  than  persistency. 
The  Illinois  station  found  that  milk 
production  declined  more  rapdly  in 
cows  after  five  months  of  pregnancy 
than  in  farrow  cows. 

Heat  tended  to  cause  a  reduction  in 
the  quantity  of  milk  produced  by 
dairy  cows  at  the  Iowa  station.  The 
daily  production  before  and  after 
breeding  was  nearly  always  heavier 
than  the  production  of  the  day  of 
breeding,  even  for  the  different  breeds. 
The  highest  average  production  oc¬ 
curred  at  two  days  before  breeding. 

Influence  of  feed  on  fat  percentage. — The 
percentage  of  fat  in  the  milk  was 
materially  increased  by  feeding  large 
quantities  of  oil,  either  in  the  whole 
seed  or  as  oil  extracted  from  sun¬ 
flower  seed,  soy-bean  seed,  high-oil- 
content  corn,  flaxseed,  and  peanuts  in 
experiments  at  the  Illinois  station. 

Protein  and  energy  requirements. — Ex¬ 
periments  at  the  Pennsylvania  Insti¬ 
tute  of  Animal  Nutrition  with  cows  in 
varying  stages  of  lactation  indicated 
that  the  relative  utilization  of  the  net 
energy  of  the  feed  for  the  respective 
purposes  of  maintenance,  body  in¬ 
crease,  and  milk  production  was  in  the 
proportion  of  1 :  0.761 :  0.985,  showing 
that  feed  was  more  efficiently  used 
for  maintenance  and  milk  production 
than  for  body  increase.  The  mainte¬ 
nance  requirement  for  digestible  crude 
protein  for  fasting  cows  was  0.6  pound 
per  1,000  pounds  live  weight.  The 
Ohio  station  found  that  cows  receiv¬ 
ing  considerably  less  protein  with  an 
excess  of  digestible  nutrients  over 
that  prescribed  by  the  Haecker’s 
standard  maintained  their  live  weight 
and  milk  production  during  entire 
lactation  periods  and  reproduction  was 
normal. 

Concentrates. — The  Kansas  station 
found  that  kafir  was  97.6  per  cent  as 
efficient  for  milk  production  and  95.8 
per  cent  as  efficient  for  fat  production 
as  corn.  Both  were  equally  palatable. 
When  rice  meal  replaced  corn  in  a 
grain  mixture  with  bran,  linseed  oil 
meal,  gluten  feed,  and  cottonseed  meal 
fed  with  alfalfa  hay  and  com  silage, 
the  Arkansas  station  found  that  more 
milk  and  butterfat  were  produced  ac¬ 
companied  by  larger  gains  in  live 
weight,  and  less  feed  was  required  to 
produce  a  unit  amount  of  milk  and 
fat. 
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Hay. — The  importance  of  legume  hays 
has  been  emphasized  by  the  work  of 
the  experiment  stations.  Dairy  heifers 
made  almost  identical  gains  during 
18  weeks  in  experiments  at  the 
Arkansas  station  when  fed  alfalfa  or 
cowpea  hay  with  silage  and  grain, 
though  more  grain  was  required  per 
unit  of  gain  on  the  cowpea-hay  ration, 
and  better  development  and  growth 
were  observed  with  alfalfa.  Soy-bean 
hay  and  alfalfa  hay  of  similar  quality 
proved  to  be  of  practically  equal  value 
for  dairy  cattle  in  experiments  at  the 
West  Virginia,  Pennsylvania,  Ohio, 
Wisconsin,  and  Mississippi  stations, 
but  there  was  generally  more  wastage 
of  the  coarse  stems  of  the  soy  beans. 
In  the  experiments  at  the  Mississippi 
station  soy-bean  hay  and  alfalfa  hay 
proved  superior  to  Lespedeza  hay  for 
milk  and  fat  production,  but  cows  lost 
weight  on  the  soy  beans.  In  an  experi¬ 
ment  at  the  Maryland  station  soy¬ 
bean  hay  proved  inferior  to  wheat 
bran  -and  mixed  hay  for  milk  produc¬ 
tion,  but  the  calculated  feed  cost  per 
pound  of  milk  and  butterfat  was  less 
on  the  soy-bean  ration.  Chaffing  and 
grinding  of  soy-bean  hay  was  found 
by  the  Illinois  station  to  increase  its 
digestibility.  Grinding  alfalfa  hay 
was  found  by  the  Michigan  station 
slightly  to  improve  its  value  for  milk 
production,  but  the  difference  was  so 
small  that  grinding  appeared  neither 
necessary  nor  profitable. 

In  a  comparison  of  native  hay  with 
alfalfa  hay  for  milk  production  the 
Wyoming  station  found  that  no  combi¬ 
nation  of  hay  and  protein  concentrates 
was  equivalent  to  the  standard  ration 
of  alfalfa,  silage,  cereal  grains,  and  a 
^mall  quantity  of  cottonseed  cake. 
The  main  faults  of  the  native  hay  ap¬ 
peared  to  be  its  lack  of  palatability 
and  protein.  A  combination  of  alfalfa 
and  native  hay  was  not  quite  equiva¬ 
lent  to  the  alfalfa  hay.  Wheat  hay 
fed  as  the  exclusive  ration  for  dairy 
heifers  was  found  by  the  California 
station  to  produce  larger  gains  in  body 
weight  per  pound  of  feed  than  barley, 
oat,  or  rye  hays.  The  main  difficulty 
with  rye  hay  was  its  lack  of  palata¬ 
bility. 

Calf  rations. — Calves  made  growth  to 
5  months  of  age  comparable  with 
Eckle’s  standards  in  experiments  at 
the  Arizona  station  when  whole  milk 
was  gradually  replaced  after  10  days 
of  age  by  a  gruel  consisting  of  corn 
meal,  wheat  middlings,  oat  flour,  lin¬ 
seed  oil  meal,  blood  meal,  ground  bone 
meal,  and  salt,  with  complete  replace¬ 


ment  of  the  milk  at  40  days  of  age. 
Another  group  of  calves,  however,  re¬ 
ceiving  the  full  ration  of  whole  milk 
until  30  days  of  age,  with  a  gradual 
replacement  by  the  home-mixed  gruel 
after  this  period,  was  considerably 
heavier  when  5  months  old.  A  calf  meal 
consisting  of  ground  rolled  oats,  skim 
milk  powder,  linseed  meal,  cornstarch, 
corn  sugar,  alfalfa  flour,  calcium 
chloride,  and  salt  gave  good  results  as 
a  substitute  for  part  of  the  whole  milk 
and  skim  milk  ordinarily  fed  to  calves 
in  experiments  at  the  Massachusetts 
station.  Skim  milk  powder  appeared 
to  be  a  most  promising  ingredient  of 
calf  meals. 

Vitamin  requirements  of  calves. — The 

Pennsylvania  station  found  that  calves 
have  a  very  low  vitamin  B  require¬ 
ment,  but  they  are  evidently  able  to 
synthesize  this  substance  by  the  ac¬ 
tion  of  the  bacterial  flora  of  the  diges¬ 
tive  tract  or  by  other  means.  The 
vitamin  B  deficient  ration  produced 
strong  healthy  calves  up  to  540  days, 
but  was  inadequate  for  lactation. 
However,  the  milk  produced  on  the  de¬ 
ficient  ration  was  as  rich  in  vitamin  B 
as  that  from  cows  fed  on  the  usual 
winter  rations  of  silage,  grain,  and 
legume  hay. 

Vitamins  in  milk. — Tests  at  the  Ne¬ 
braska  station  indicated  that  Jersey 
milk  is  richer  in  vitamin  A  than  Hol¬ 
stein  milk,  and  that  Guernsey  milk 
is  richer  than  Ayrshire  milk,  prob¬ 
ably  due  to  the  higher  fat  content  of 
Jersey  and  Guernsey  milk.  It  was 
also  found  that  milk  produced  under 
summer  conditions  had  a  higher  value 
for  growth  promotion  than  milk  pro¬ 
duced  under  winter  conditions. 

Mineral  nutrition. — The  Wisconsin  sta¬ 
tion  found  a  very  definite  relation  be¬ 
tween  calcium  assimilation  and  sun¬ 
light.  Summer  sunlight  was  relatively 
weak  in  its  antirachitic  properties  as 
compared  with  radiations  from  a 
quartz  mercury  vapor  lamp.  Positive 
calcium  balances  were  established  in 
milk  goats  by  10  to  20  minutes’  daily 
exposure  to  ultra-violet  light.  Clover 
hay  was  distinctly  more  favorable  to 
calcium  assimilation  than  timothy  hay 
in  experiments  at  the  New  York  Cor¬ 
nell  station.  The  calcium  and  phos¬ 
phorus  contents  of  the  milk  were  rela¬ 
tively  constant  on  the  clover  and 
timothy  rations.  The  Oregon  station 
found  that  no  minerals  except  chlorine 
were  lost  from  the  body  during  gesta¬ 
tion.  Additions  of  kale  and  bone  meal 
proved  favorable  to  mineral  assimi¬ 
lation. 
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Market  milk  tests. — Tests  of  the  relia¬ 
bility  of  the  methylene  blue  reductase 
test  as  an  indicator  of  the  keeping 
quality  and  grade  of  market  milk  by 
the  New  York  Cornell  station  showed 
an  86  per  cent  agreement  with  the 
microscopic  count.  The  Pennsylvania 
station  found  that  the  methylene  blue 
test  correlated  very  closely  with  the 
bacterial  count  in  grading  patrons’ 
milk  at  the  station  creamery,  but  that 
it  could  not  replace  the  plate  count  for 
the  discrimination  of  milk  containing 
small  numbers  of  bacteria.  The  New 
Hampshire  station  found  that  the  re¬ 
ductase  test  served  as  a  simple  and 
inexpensive  method  of  determining  the 
keeping  quality  of  milk.  The  initial 
acidity  of  the  milk  was  found  to  be 
an  inaccurate  indicator  of  the  keeping 
quality.  The  Michigan  station  found, 
however,  that  the  pH  score  of  milk 
samples  checked  very  closely  with  the 
keeping  quality  of  such  samples. 

Creaming  of  milk. — The  West  Virginia 
station  found  that  raw  milk  consist¬ 
ently  had  a  deeper  cream  layer  and  a 
more  definite  cream  line  than  Pas¬ 
teurized  milk,  but  Pasteurization  at 
145°  F.  for  30  minutes  followed  by 
cooling  without  pumping  had  little 
effect  upon  the  creaming.  Pumping 
the  milk  at  145°  reduced  the  cream 
layer  6  per  cent.  The  amount  of  re¬ 
duction  was  consistently  reduced  as 
the  temperature  at  which  the  cream 
was  held  when  pumped  was  lowered. 
On  the  other  hand,  the  Pennsylvania 
station  found  that  the  temperature  of 
Pasteurization  did  not  appear  to  affect 
the  creaming  ability  unless  it  was 
higher  than  212°.  Additions  of  solids- 
not-fat  in  the  form  of  plain  condensed 
skim  milk  or  skim  milk  powder  did 
not  increase  the  creaming  ability, 
though  clarification  of  raw  milk  de¬ 
creased  creaming  and  clarification  of 
hot  milk  intensified  the  effect.  Milk 
held  at  a  low  temperature  for  several 
hours  and  clarified  at  85°  showed  an 
increase  in  creaming  ability.  Mixing 
fresh  raw  cream  and  skim  milk  had 
only  a  slight  but  variable  effect  on  the 
amount  of  cream  rising,  but  the  mix¬ 
ing  of  Pasteurized  skim  milk  with 
raw  cream  produced  a  considerable 
loss  in  the  cream  layer.  Homogeniza¬ 
tion  of  whole  milk  reduced  the  volume 
of  cream  at  all  pressures,  but  when 
the  cream  only  was  homogenized  an 
enormous  increase  in  the  cream 
volume  was  observed. 

The  size  of  fat  globules  did  not 
affect  the  creaming  qualities  of  milk 
in  studies  at  the  Minnesota  station, 
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but  there  was  a  relation  between  the 
solids-not-fat  and  viscosity,  which, 
however,  was  found  to  be  only  a 
minor  factor  in  influencing  creaming. 
The  reduction  in  the  creaming  power 
of  Pasteurized  milk  was  due  to  the 
fact  that  more  fat  was  left  in  the 
lower  layers  of  the  milk  and  to  closer 
packing  of  the  fat  globules  in  the 
cream  layer. 

Buttermilk. — In  a  study  of  the  effect 
of  storing  buttermilk  in  metallic  tanks, 
the  Oklahoma  station  found  that  tin 
and  aluminum  strips  suspended  in 
buttermilk  had  no  noticeable  effect  on 
the  flavor,  while  distinct  metallic 
flavors  were  apparent  when  strips  of 
copper  or  zinc  were  so  suspended. 
Copper  and  zinc  had  no  influence  on 
the  tendency  of  buttermilk  to  whey 
off*  but  there  was  some  indication 
that  the  curd  formed  was  firmer  in  a 
controlled  sample  than  in  buttermilk 
in  which  copper  and  zinc  were  sus¬ 
pended.  The  best  sterilization  of  skim 
milk  for  use  in  the  manufacture  of 
commercial  buttermilk  occurred  when 
it  was  heated  to  a  temperature  of 
from  180°  to  190°  F.,  and  immediately 
cooled,  and  the  best  flavor  resulted 
when  the  acidity  was  allowed,  to  de¬ 
velop  to  from  0.8  to  0.85  per  cent. 
Wheying  off  did  not  occur  as  fre¬ 
quently  if  the  curd  was  broken  with¬ 
out  undue  agitation,  and  was  then 
rapidly  cooled  to  45°.  The  addition 
of  salt  to  buttermilk  up  to  0.5  per  cent 
had  no  effect  on  the  wheying-off  ten¬ 
dency  and  no  particular  advantage 
was  found  for  such  addition.  A  dis¬ 
tinctly  undesirable  flavor  was  produced 
with  too  large  quantities  of  salt. 

Clarification. — Studies  by  the  Idaho 
station  indicated  that  temperature  did 
not  affect  the  amount  of  visible  dirt 
removed,  the  flavor  and  keeping  qual¬ 
ity  of  the  milk,  or  the  cream  line, 
though  milk  clarified  at  low  tempera¬ 
tures  gave  smaller  increases  in  bac¬ 
terial  counts. 

Pasteurization.  —  Considerable  of  the 
controversy  over  the  inefficiency  of 
Pasteurization  of  milk  in  the  destruc¬ 
tion  of  living  organisms  has  generally 
been  due  to  inaccurate  Pasteurization 
equipment  or  improper  control  of  the 
length  of  the  Pasteurization  period  or 
the  temperature  used.  Milk,  Pasteur¬ 
ized  in  commercial  equipment  in  which 
defects  such  as  leaky  valves,  dead 
pockets,  etc.,  were  eliminated,  was 
made  free  from  harmful  living  tuber¬ 
culosis  bacteria  at  temperatures  of 
142°  F.  for  30  minutes  in  experiments 
at  the  Illinois  station. 


66 


REPORT  ON"  THE  EXPERIMENT  STATIONS,  1926 


Cleansing  dairy  utensils. — Rinsing  milk 
bottles,  churns,  and  dairy  utensils  or 
allowing  the  tubes  of  a  milking  ma¬ 
chine  to  stand  in  chlorine  solutions 
was  found  by  the  Minnesota,  Michigan, 
and  Illinois  stations  to  reduce  the 
numbers  of  living  bacteria  present  ma¬ 
terially.  The  keeping  quality  of  the 
cream  was  considerably  improved  at 
the  South  Dakota  station  when  the 
separators  were  thoroughly  washed 
and  scalded  and  the  bacterial  content 
was  materially  reduced. 

Starters.— The  Iowa  station  found  the 
best  starters  were  produced  when  the 
air  supply  was  moderately  limited. 
When  the  air  supply  was  too  greatly 
restricted  acid  development  was  rapid 
but  the  flavor  was  not  so  good.  With 
an  unrestricted  air  supply  the  flavor 
was  good,  but  the  acid  and  aroma  were 
poor.  Incubation  temperatures  of  18, 
21,  and  25°  C.  gave  good  results. 
Those  coagulating  in  from  six  to  eight 
hours  were  superior  to  those  requiring 
a  longer  time  for  ripening.  Consider¬ 
able  variation  was  found  in  the  acidity 
produced  by  a  given  starter  in  samples 
of  milk  of  different  origin.  Milk  high 
in  total  solids  produced  a  relatively 
high  acid  content  in  the  starter,  owing 
to  the  fact  that  high  total  solids  in¬ 
dicated  a  high  initial  acidity  and  a 
high  ash  and  fat  content.  Off-flavors 
in  an  original  sample  of  milk  usually 
tended  to  produce  a  poor-quality 
starter.  Additions  of  fat  or  water  to 
milk  used  for  starter  purposes  reduced 
the  development  of  acidity  and  ma¬ 
terially  lowered  the  score.  Additions 
of  lactose  had  somewhat  the  same  ef¬ 
fect,  whereas  additions  of  milk  ash 
had  no  effect  on  acidity  and  only  a 
slight  effect  on  flavor. 

Keeping  quality  of  butter. — Sour  cream 
Pasteurized  at  170°  F.  by  the  holding 
process  was  found  by  the  Iowa  station 
to  produce  a  better  quality  of  butter 
than  cream  Pasteurized  at  140°,  but 
the  keeping  quality  of  the  butter  was 
reduced  by  the  higher  Pasteurization 
temperature.  Butter  made  from 
cream  Pasteurized  at  180°  had  an 
overheated  flavor.  Neutralization  of 
sour  cream  improved  the  quality  of 
butter  for  storage.  The  Illinois  sta¬ 
tion  found  that  butter  crushed  in  its 
passage  through  certain  printing  ma¬ 
chines  did  not  keep  as  well  as  butter 
not  so  treated,  but  developed  undesir¬ 
able  flavors.  Pasteurization  was  found 
by  the  Minnesota  station  to  enhance 
the  keeping  quality  of  butter  by  the 
elimination  of  substances  causing  de¬ 
terioration  other  than  peroxidase. 


The  addition  of  peroxidase  to  sweet 
and  ripened  Pasteurized  cream  indi¬ 
cated  that  this  substance  had  no  effect 
on  the  composition  of  the  butter  made 
from  the  cream,  even  after  storage 
for  11  months  at  room  temperature 
and  at  0°  C.  Farm  butter  stored  in  a 
saturated  solution  of  salt  scored  higher 
in  tests  at  the  North  Dakota  station 
than  that  stored  in  small  stone  jars  or 
in  self-sealer  glass  fruit  jars. 

Cheese. — The  Idaho  station  found  that 
cheese  manufactured  from  Pasteur¬ 
ized  milk  scored  higher  than  cheese 
from  un-Pasteurized  milk.  Differences 
in  the  starters  were  also  found  to  dis¬ 
tinctly  affect  the  flavor  of  the  cheese 
produced.  The  Illinois  station  was 
able  to  produce  a  satisfactory  cottage 
cheese  from  Pasteurized  skim  milk,  us¬ 
ing  a  pure  lactic  acid  culture  with  or 
without  the  addition  of  rennet  or  pep¬ 
sin.  Washing  the  curd  before  salting 
removed  much  of  the  lactic  acid  and 
consequently  much  of  the  flavor. 
Cheese  from  washed  curd  was  found  to 
spoil  more  rapidly. 

Comparing  pure  cultures  of  various 
organisms  with  standard  starters  of 
mixed  cultures  in  relation  to  the  pro¬ 
duction  of  flavor  in  Cheddar  cheese, 
the  New  York  State  station  found  that 
Streptococcus  paracitrovorus  was  slow 
in  the  development  of  acid,  but  cheese 
made  with  it  was  better  broken  down 
and  a  more  pronounced  flavor  was  ap¬ 
parent  after  three  months  than  in 
cheese  made  from  milk  inoculated 
with  a  standard  starter.  S.  citro- 
vorus  appeared  to  have  no  influence 
on  the  production  of  flavor.  S.  lactis 
produced  cheese  varying  considerably 
in  quality  according  to  the  strain  used, 
but  in  general  the  flavor  was  inferior 
to  that  of  cheese  produced  with  a 
standard  starter.  When  lactic  acid 
was  added  to  milk  in  quantities  equiv¬ 
alent  to  that  produced  by  a  starter 
the  quality  of  the  resulting  cheese 
was  similar  in  both  cases.  Freezing 
of  milk  did  not  appear  to  have  any 
effect  on  the  quality  of  Cheddar  cheese 
produced  from  it,  while  Pasteuriza¬ 
tion  of  such  milk  improved  the  score 
of  the  resulting  cheese.  This  improve¬ 
ment  was  particularly  pronounced  in 
milk  containing  relatively  small  num¬ 
bers  of  bacteria. 

Viscosity  of  ice  cream. — The  viscosity 
of  ice  cream  was  found  by  the  Cali¬ 
fornia  station  to  be  most  influenced  by 
gelatin,  though  it  increased  during 
aging  and  slightly  with  additions  of 
sugar.  Fat  did  not  appear  to  increase 
viscosity  to  any  great  extent,  and  se- 
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vere  agitation  during  Pasteurization 
and  freezing  reduced  it  materially. 
Viscosity  was  increased  by  the  use  of 
improvers  -containing  coagulating  en¬ 
zymes  or  gums  in  experiments  at  the 
Oklahoma  station.  The  Iowa  station 
found  that  viscosity  and  the  size  of 
the  clumps  of  the  fat  globules  in  ice 
cream  decreased  as  the  amount  of  agi¬ 
tation  during  freezing  increased. 
Stirring  the  ingredients  of  the  mix  also 
decreased  the  viscosity  of  the  product 
materially. 

Emulsification,  viscolization,  and 
homogenization  increased  the  vis¬ 
cosity  of  the  ice  cream  mix  at  the 
Missouri  station,  but  a  further  increase 
occurred  when  the  mix  was  reemulsi¬ 
fied  two  or  three  times,  though  vis- 
colizing  and  homogenizing  a  second  or 
third  time  decreased  the  viscosity. 
The  bacterial  content  was  increased 
each  successive  time  the  product  was 
processed,  but  the  body  and  the  texture 
of  the  resulting  ice  cream  was  im¬ 
proved.  The  maximum  dispersion  of 
the  butterfat  into  the  serum  seemed  to 
be  more  important  than  viscosity  in 
determining  quality. 

Shrinkage  of  ice  cream. — The  Connecti¬ 
cut  Storrs  station  found  that  as  the 
overrun  increased  from  80  to  100  per 
cent  the  shrinkage  at  the  time  of  dip¬ 
ping  into  quart  containers  increased 
from  26  per  cent  to  49  per  cent.  The 
shrinkage  was  likewise  greater  with 
higher  storage  temperatures,  irre¬ 
spective  of  the  overrun.  The  use  of 
certain  types  of  ice  cream  improvers 
was  found  by  the  Illinois  and  Okla¬ 
homa  stations  to  be  a  possible  cause 
of  shrinkage  after  ice  cream  was  sev¬ 
eral  days  old.  Certain  commercial  im¬ 
provers  caused  an  enzymatic  change  in 
the  milk  protein  which  favored  shrink¬ 
age.  Alterations  in  the  temperature, 
long  storage  periods,  high  overrun, 
high  acidity  in  the  mix,  high  percent¬ 
ages  of  solids-not-fat,  and  increases  in 
the  concentration  of  these  solids  in  the 
water  of  the  mix  tended  to  increase 
the  shrinkage  of  ice  cream  containing 
certain  improvers. 

Nonhomogenized  ice  cream  mixes 
gave  the  lowest  overrun  in  experiments 
at  the  Pennsylvania  station,  wThile  the 
largest  overrun  was  obtained  when  the 
entire  mix  was  homogenized,  though 
greater  overruns  occurred  when  the 
homogenization  pressure  was  2,500 
pounds  than  when  it  was  4,000'  pounds. 
The  melting  resistance  was  greatest 
with  the  highest  homogenization  pres¬ 
sure.  The  use  of  one  valve  on  the 
homogenize!’  increased  the  viscosity. 


Too  high  pressures  in  homogenization 
produced  mixes  which  were  very  thick 
and  viscous  and  required  a  long  time 
to  freeze,  but  when  low  pressures  were 
used  the  resulting  ice  cream  was 
coarse. 

Ingredients,  freezing  point,  and  quality  of 

ice  cream. — The  Indiana  station  found 
that  increases  in  the  fat  content  of 
mixes  from  8  to  17  per  cent,  aging 
up  to  four  weeks,  and  increases  in  the 
quantity  of  gelatin  from  0.5  to  4  per 
cent,  had  m>  effect  on  the  freezing 
point.  Increases  in  casein  from  5.6 
to  15  per  cent  lowered  the  freezing 
point  0.8°  C.  The  freezing  point  was 
also  lowered  1.6°  by  increasing  the 
sucrose  content  from  12  to  19.2  per 
•cent.  Increasing  the  lactose  content 
from  6.2  to  15.6  per  cent  resulted  in 
lowering  the  freezing  point  1.2°,  while 
the  development  of  lactic  acid  from 
2.3  to  8.5  per  cent  resulted  in  a  reduc¬ 
tion  of  the  temperature  of  freezing 
0.6°.  Partial  neutralization  of  lactic 
acid  with  sodium  bicarbonate  also 
slightly  lowered  the  freezing  point. 
Water-soluble  substances,  such  as 
serum  solids,  sugar,  and  various 
flavors.,  lowered  the  freezing  point  of 
t  e  ice  cream  mix  and  increased  the 
time  required  for  freezing  in  tests  at 
the  Pennsylvania  station.  Overrun 
was  obtained  more  quickly  with  brine 
at  lower  temperatures.  One  of  the 
most  important  factors  influencing 
overrun  was  the  temperature  of  the 
mix  when  the  brine  was  shut  off. 
Aging  from  4  to  24  hours  did  not  affect 
the  time  required  to  produce  a  100  per 
cent  overrun,  though  aging  improved 
the  texture  of  the  finished  product. 
Mixes  containing  corn  sugar  were 
found  by  the  Kansas  station  to  freeze 
at  a  slower  rate  than  mixes  containing 
cane  or  beet  sugar,  the  increase  in  thei 
freezing  time  being  in  direct  propor¬ 
tion  to  the  quantity  of  corn  sugar  pres¬ 
ent.  Overrun  was  also  obtained  with 
more  difficulty  when  this  product  was 
used.  The  flavor,  body,  and  texture 
of  ice  cream,  however,  made  with  corn 
sugar  was  satisfactory  except  when 
more  than  30  per  cent  of  the  cane 
sugar  was  replaced  by  corn  sugar. 

DISEASES  OF  ANIMALS 

Infectious  abortion. — Progress  in  the  in¬ 
vestigation  of  infectious  abortion  was 
reported  by  a  number  of  the  stations. 
Results  reported  by  the  Connecticut 
Storrs  station,  contrary  to  those  ob¬ 
tained  in  earlier  work,  support  the 
conclusion  of  other  stations  that 
infection  of  cattle  by  the  abortion 
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organism  may  take  place  through  the 
mouth.  The  Missouri  station  found 
that  bulls  are  not  readily  infected  with 
Bacterium  abortum  by  way  of  the 
mouth  or  the  urethra. 

The  essential  measures  of  control  of 
infectious  abortion  of  cattle,  as  indi¬ 
cated  by  the  work  of  the  Michigan 
station,  are  the  mating  of  animals 
having  healthy  reproductive  organs,  an 
environment  for  pregnant  cattle  that 
minimizes  the  danger  of  infection  sub¬ 
sequent  to  conception,  and  a  system 
of  herd  management  that  assures  the 
maintenance  of  the  herd  on  a  high 
plane  of  health  in  order  that  resist¬ 
ance  to  infections  may  be  high.  The 
Missouri  station,  cooperating  with 
other  stations,  found  the  serological 
tests  for  infectious  abortion  to  be  ex¬ 
ceedingly  accurate  and  practical  in  the 
diagnosis  of  the  disease. 

The  results  of  use  of  a  bacterin  in 
antiabortion  vaccination  experiments 
at  the  Arkansas  station,  while  not  con¬ 
clusive,  were  sufficiently  encouraging 
to  make  a  continuation  of  the  tests 
desirable.  Some  degree  of  immunity 
induced  by  the  use  of  the  living  vac¬ 
cine  was  observed  by  the  Minnesota 
station,  but  the  abortion  rate  was  not 
reduced  to  a  desirable  minimum  and 
it  was  concluded  that  the  vaccine 
should  never  be  used  in  other  than 
badly  infected  herds. 

By  a  system  of  handling  and  sani¬ 
tation  practiced  at  the  Kentucky  sta¬ 
tion,  the  percentage  of  foals  in  a  num¬ 
ber  of  studs  was  increased  from  50 
and  60  per  cent  to  75  and  80  per  cent. 

Infection  of  the  herd  of  swine  with 
B.  abortum  was  found  by  the  Mis¬ 
souri  station  to  be  dying  out  due  to  a 
diminished  virulence  and  infectiveness 
of  the  strain  of  B.  abortum.  Some 
carriers  of  the  organism  conceived  and 
farrowed  average  or  even  large  litters 
of  living  thrifty  pigs,  but  a  large  num¬ 
ber  of  such  carriers  did  not  prove 
profitable  because  of  their  small  litters 
and  the  loss  of  pigs.  Experiments 
with  swine  at  the  Illinois  station  sug¬ 
gest  that  naturally  infected  females 
may  harbor  the  virus  of  the  disease 
in  the  reproductive  organs  for  an  in¬ 
definite  period,  thus  differing  from 
cows,  in  which  the  virus  is  eliminated 
from  the  uterus  in  from  six  to  eight 
weeks  following  abortion. 

Bacillary  white  diarrhea. — This  disease 
continued  to  engage  the  attention  of 
investigators  in  a  number  of  the  sta¬ 
tions,  the  work  being  aimed  particu¬ 
larly  at  elimination  of  infected  fowls 
and  control  of  the  disease. 


At  the  Kansas  station  it  was  found 
that  bacillary  white  diarrhea  was  dis¬ 
seminated  by  artificially  infected 
chick  down  placed  in  a  forced-draft 
air-tight  type  of  incubator. 

In  work  with  the  agglutination  test 
for  bacillary  white  diarrhea  the  Indi¬ 
ana  station  found  that  2  cubic  centi¬ 
meters  of  a  2  per  cent  water  solution 
of  sodium  hydroxide  added  to  100 
cubic  centimeters  of  Bacterium  san- 
guinarium  antigen  did  not  influence 
its  agglutinability  and  eliminated  95 
per  cent  of  the  cloudy  tests  when 
added  just  before  setting  up  the  test. 

The  causative  organism  of  bacillary 
white  diarrhea  and  that  of  fowl  ty¬ 
phoid  are,  according  to  the  Rhode 
Island  station,  so  similar  in  their  char¬ 
acteristics,  particularly  in  gas  forma¬ 
tion  on  sugar  media,  that  they  should 
be  placed  in  the  same  genus.  The 
Michigan  station  found  that  Bacterium 
pullorum  varies  in  many  characteris¬ 
tics,  particularly  in  physiological 
properties,  and  that  the  variations  are 
not  constant.  The  agglutinability  of 
strains  of  the  organism  was  also  found 
to  vary. 

That  the  so-called  cloudy  reactions 
occurring  in  the  agglutination  test  for 
bacillary  white  diarrhea  are  due  to 
excess  protein  in  the  blood  of  hens 
or  pullets,  more  especially  those  laying 
heavily,  was  the  conclusion  of  the 
Michigan  station.  Heavy  -  producing 
flocks  gave  the  highest  percentage  of 
cloudy  reactions,  no  matter  what  the 
composition  of  the  ration  had  been. 
Flocks  of  low  productive  ability  showed 
few  or  no  cloudy  reactions  even  when 
well  fed.  No  cloudy  reactions  were 
obtained  from  males,  and  compara¬ 
tively  few  were  encountered  during 
the  time  of  molting.  A  bacteriophage 
active  against  the  causative  organism 
of  the  disease  was  obtained  from 
chicken  feces. 

A  system  of  management  of  poultry 
by  which  bacillary  w'hite  diarrhea  can 
be  prevented  or  controlled  was  de¬ 
scribed  by  the  Maryland  station.  Its 
several  steps  are  (1)  prevention  of 
spread  by  darkening  the  nursery  com¬ 
partment  of  the  incubator  until  the 
chicks  are  48  hours  old,  (2)  removal 
from  brooder  and  destruction  during 
the  first  few  weeks  of  all  unthrifty 
chicks,  (3)  removal  from  range  flock 
of  all  fowls  that  have  escaped  rigorous 
culling,  and  (4)  selection  of  the  best 
layers  (matured)  for  the  breeding  pen. 
In  comparative  tests  at  the  Rhode  Is¬ 
land  station  a  hypochlorite  solution 
with  about  0.02  per  cent  of  available 
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chlorine,  used  in  the  drinking  water, 
was  the  only  substance  that  appeared 
to  have  any  effect,  the  mortality  of  the 
lots  so  treated  being  about  one-third 
that  of  the  control  lots  and  the  lots 
given  other  chemicals. 

Fowl  typhoid. — At  the  New  Jersey  sta¬ 
tions  the  organism  of  fowl  typhoid 
was  isolated  from  the  heart  blood  of 
young  chicks  on  several  occasions, 
from  the  unabsorbed  yolk:  of  young 
chicks,  and  from  the  ovary  of  an  adult 
hen,  thus  indicating  that  the  infection 
is  quite  common  in  young  stock  and 
indicating  the  possibility  that  the  chick 
may  be  affected  through  the  egg,  as 
occurs  with  bacillary  white  diarrhea. 

The  fowl-typhoid  organism  was 
found  by  the  California  station  to  be 
an  important  cause  of  disease  of  chicks 
as  well  as  of  adult  fowls.  Evidence 
was  obtained  indicating  that  adult 
hens  may  acquire  chronic  infection  of 
the  ovaries  with  the  fowl-typhoid 
organism  and  transmit  the  infection 
through  the  egg. 

Avian  tuberculosis  in  cattle  and  swine. — 

In  continuation  of  earlier  work,  the 
Wyoming  station  found  that  avian 
tubercle  bacilli  tend  to  remain  local¬ 
ized  when  they  gain  entrance  through 
the  skin  to  the  subcutaneous  tissues  of 
calves,  even  when  introduced  in  large 
numbers.  That  avian  tuberculosis  is 
being  perpetuated  in  swine  independ¬ 
ent  of  continuous  direct  exposure  to 
infected  fowls  and  that  such  infection 
may  be  transmitted  from  pig  to  pig  is 
considered  probable  by  the  Illinois 
station. 

Hog  cholera. — The  Indiana  station 
found  that  hog-cholera  virus  can  be 
transmitted  across  small  spaces  re¬ 
gardless  of  ordinary  pen  partitions  and 
without  direct  contact  and  that  such 
transmission  can  be  prevented  by 
placing  a  cheesecloth  curtain  between 
the  pens.  The  virus  remained  alive 
for  varying  periods  in  mixtures  of 
soil  and  blood,  urine,  and  feces  of 
diseased  animals,  and  of  straw  bedding 
and  infected  blood.  Feces-soil  and 
urine-soil  mixtures  were  not  virulent 
24  hours  after  removal  from  the  bodies 
of  cholera  hogs.  Dry  straw  bedding 
on  which  blood  had  been  sprinkled 
five  days  previously  infected  exposed 
pigs. 

Anthrax. — The  Arkansas  station  suc¬ 
ceeded  in  producing  immunity  to  an¬ 
thrax  in  rabbits  and  sheep  by  use  of 
a  culture  attenuated  by  growth  for  six 
weeks  upon  a  standard  agar  culture 
plus  4.5  per  cent  sodium  chloride  at  a 
temperature  of  37°  C.  A  single  injec¬ 


tion  was  found  to  protect  sheep 
against  subsequent  infection  with  a 
virulent  culture.  The  immunity  con¬ 
ferred  by  the  vaccine  was  general. 

Swellhead  of  sheep  and  goats. — Investi¬ 
gations  by  the  Texas  station  indicate 
that  this  disease  has  a  direct  relation 
to  deficiencies  in  the  food  of  the  ani¬ 
mals. 

Internal  parasites. — So  -  called  salmon 
poisoning  in  dogs  and  foxes  was  found 
by  the  Oregon  station  to  be  caused  by 
a  small  intestinal  fluke,  a  new  species, 
a  cystic  form  of  which  occurs  in  the 
muscles  and  other  organs  of  trout  and 
fresh-water  salmon.  Dogs  that  re¬ 
cover  are  immune  and  can  eat  para¬ 
sitized  fish  with  impunity. 

The  Michigan  station  found  that  va¬ 
rious  aqueous  solutions  of  “hyperac¬ 
tive  ”  iodine  containing  0.05  per  cent 
iodine  may  be  successfully  employed 
to  rid  dogs  and  foxes  of  internal  para¬ 
sites.  Administered  per  rectum  under 
pressure,  both  hookworms  and  round- 
worms  appeared  to  be  completely  de¬ 
stroyed.  This  iodine  solution  was  also 
successfully  administered  as  an  enema 
in  several  human  cases  of  mucous  coli¬ 
tis  and  amebic  dysentery. 

Coccidiosis  in  chicks. — The  Ohio  Station 
found  that  with  chicks  kept  on  floors 
of  1-inch  poultry  netting  elevated  so 
that  the  droppings  passed  beyond  reach 
of  the  chicks  the  death  rate  from  coc- 
cidiosis  was  greatly  reduced  as  com¬ 
pared  with  that  in  chicks  kept  on  ce¬ 
ment  floors.  The  Texas  station  found 
that  the  feeding  of  buttermilk  to  chicks 
materially  decreased  the  mortality 
from  this  disease. 

Poultry  lice  and  mites. — The  use  of  so¬ 
dium  fluosilicate  was  found  by  the 
Tennessee  station  to  be  superior  to 
sodium  fluoride  for  freeing  fowls  of 
lice.  A  dust  bath  made  of  3  parts 
finely  ground  phosphate  rock  and  1 
part  sodium  fluosilicate  was  found  to 
be  a  very  simple  method  of  freeing  the 
farm  flock  from  lice. 

Poisonous  plants. — Studies  at  the  Ne¬ 
vada  station  showed  the  common  choke 
cherry  to  be  poisonous  to  sheep  and 
cattle.  The  leaves  contain  hydrocyanic 
acid  and  are  poisonous  from  the  end 
of  April  to  the  first  of  October. 

Chemical  examinations  made  at  the 
Wyoming  station  of  three  delphiniums, 
showed  two.  Delphinium  hicolor,  a  low- 
growing  species,  and  D.  cumin  fum,  a 
tall  species,  to  be  responsible  for  cat¬ 
tle  losses,  but  D.  nelsonii,  a  widely  dis¬ 
tributed,  low  form,  appears  to  be  harm¬ 
less  under  range  conditions.  The 
silvery  lupine  was  found  by  this  sta- 
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tion  to  be  poisonous  to  sheep,  and 
range  studies  showed  that  other 
lupines  as  well  play  an  important  part 
in  sheep  poisoning.  The  North  Dakota 
station  found  that  molded,  spoiled,  or 
damaged  sweet  clover  hay  and  silage 
caused  a  definite  hemorrhagic  disease 
in  cattle,  manifested  by  swellings  un¬ 
der  the  skin  and  a  stiff,  lame  gait, 
although  either  or  both  of  such  symp¬ 
toms  may  be  absent. 

FOODS  AND  HUMAN  NUTRITION 

Wheat  flour  and  bread. — The  Nebraska 
station,  in  an  investigation  of  the 
value  of  the  viscosity  test  as  a  meas¬ 
ure  of  the  baking  quality  of  Nebraska 
wheat  flours,  found  a  low  positive 
correlation  between  loaf  volume  and 
protein  content  and  between  actual 
viscosity  and  loaf  volume,  a  still  lower 
positive  correlation  between  loaf  vol¬ 
ume  and  actual  viscosity  after  re¬ 
moval  of  electrolytes,  little  or  no  cor¬ 
relation  between  loaf  volume  and 
ratio  of  actual  viscosity  to  protein 
content,  and  a  high  positive  correla¬ 
tion  between  actual  viscosity  and  pro¬ 
tein  content.  These  results  are 
thought  to  indicate  that,  at  least  for 
the  particular  series  of  100  flours 
tested,  the  protein  content  is  a  more 
valuable  criterion  than  actual  vis¬ 
cosity  for  predicting  flour  strength. 

The  organic  acids  accumulating  in 
cracker  sponges  and  bread  dough  dur¬ 
ing  fermentation  were  found  by  the 
Montana  station  to  consist  chiefly  of 
lactic  acid,  with  a  small  amount  of 
acetic  acid.  Lactic  acid  constituted 
from  78  to  95  per  cent  of  the  total 
organic  acids  in  the  cracker  sponge 
and  75  per  cent  in  the  bread  dough. 

A  mechanical  dough  mixer  has  been 
invented  at  the  Kansas  station  which 
by  a  combined  pack-squeeze-pull-tear 
mechanism  is  said  to  produce  a  dough 
capable  of  making  a  light  bread  with 
only  panary  fermentation. 

Recipes  for  making  a  satisfactory 
bread  from  soft  wheat  flour  with  dry 
yeast  have  been  developed  by  the  home 
economics  department  at  the  Missouri 
station.  The  best  results  were  ob¬ 
tained  by  using  scalded  flour  or  potato 
for  a  preliminary  fermentation  and 
potato  water,  milk,  or  buttermilk  as 
the  liquid. 

Corn  for  hominy. — In  a  comparison  at 
the  Iowa  station  of  12  varieties  of 
corn  for  hominy  purposes,  the  varie¬ 
ties  having  broad  kernels  gave  the 
best  results,  the  three  ranking  highest 
being  Hickory  King,  White  Elephant, 
and  Commercial  White.  The  hominy 


from  yellow  corn  and  flint  corn  was 
unattractive  in  appearance  but  of  good 
flavor.  Sweet  corn  gave  a  soft  gummy 
unsatisfactory  product.  With  a  given 
variety  the  best  hominy  was  obtained 
when  the  corn  had  a  moisture  con¬ 
tent  of  from  10  to  15  per  cent  and 
the  lye  solution  a  concentration  of  2 
per  cent.  Bleaching  was  found  essen¬ 
tial  to  prevent  blackening  in  the  can. 
Incipient  boiling  rather  than  holding 
at  70°  C.,  and  mechanical  agitation 
during  boiling  are  recommended  as 
hastening  the  process. 

Relative  economy  of  various  cuts  of  beef. — 
The  Missouri  station  has  made  a  com¬ 
parative  study  of  the  physical  composi¬ 
tion  of  lean,  half-fat,  and  fat  beef  car¬ 
casses  of  about  the  same  weight  and 
has  calculated  the  relative  economy  of 
the  various  cuts.  The  dressing  per¬ 
centages  varied  directly  with  the  con¬ 
dition  of  the  steers,  but  the  percent¬ 
ages  of  the  different  cuts  showed  only 
slight  variations.  The  lean  meat  of 
the  half-fat  steer  had  the  highest  per¬ 
centage  of  protein,  the  thin  steer  of 
water,  and  the  fat  steer  of  fat.  In 
every  cut  of  the  fatter  animal  the 
cost  of  a  given  amount  of  protein  was 
higher  and  of  1,000  calories  lower 
than  that  of  the  thin.  The  various 
cuts  in  order  of  increasing  cost  of 
protein  were  chuck,  round,  rib,  and 
loin.  As  a  source  of  lean  meat  porter¬ 
house  steak  was  the  most  expensive 
cut  of  the  fat  carcass  and  club  steak 
of  the  lean.  The  least  expensive 
cuts  were  clod  and  plate,  respectively. 
As  a  source  of  total  boneless  meat 
the  chuck  was  the  least  expensive,  fol¬ 
lowed  by  flank,  round,  sirloin,  club, 
and  porterhouse. 

Sailing  of  meats. — In  experiments  at 
the  Kansas  station,  8  pounds  of  salt 
per  100  pounds  of  meat  proved  to  be 
the  most  satisfactory  quantity  to  use 
for  curing  ham  and  bacon.  The 
shrinkage  during  smoking  and  stor¬ 
ing  was  little,  if  any,  affected  by  the 
salt.  Smoked  salt  was  fairly  satis¬ 
factory  when  material  for  smoking 
and  smokehouses  were  not  available, 
but  the  cured  meat  was  inferior  in 
color,  though  the  shrinkage  was  less 
and  the  bacons  held  their  shape  bet¬ 
ter.  Dry  curing  with  smoked  salt 
was  inferior  to  brine  curing  with 
smoked  salt. 

Vinegar  making. — An  investigation  at 
the  Washington  station  of  the  reasons 
for  frequent  failures  to  secure  proper 
vinegar  fermentation  under  average 
farm  conditions  has  led  to  the  publi¬ 
cation  of  definite  recommendations 
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which,  if  closely  followed,  are  thought 
to  insure  the  production  of  cider  vine¬ 
gar  of  uniformly  excellent  quality  un¬ 
der  conditions  prevailing  in  that  State. 
Inoculation  with  pure  cultures  of  both 
yeast  and  vinegar  bacteria  were  found 
to  hasten  the  process,  particularly  at 
the  lower  temperatures  prevailing  in 
unheated  farm  cellars.  Fermentation 
was  much  more  rapid  at  a  higher  tem¬ 
perature.  Vinegar  of  marketable 
strength  was  obtained  in  many  cases  in 
less  than  four  months  at  a  tempera¬ 
ture  of  from  65°  to  75°  F.,  as  com¬ 
pared  with  nearly  a  year  at  45°  to  55°. 
It  is  considered  best  not  to  add  the 
vinegar  bacteria  until  after  the  com¬ 
pletion  of  the  alcoholic  fermentation 
and  not  to  remove  the  sediment  until 
after  both  fermentations  have  been 
completed,  when  the  vinegar  should 
be  transferred  immediately  to  clean 
containers  and  bottles.  It  is  empha¬ 
sized  that  the  barrels  and  all  utensils 
used  for  vinegar  making  should  be 
thoroughly  scalded  with  steam  or  boil¬ 
ing  water  and  rinsed  with  plenty  of 
clean  water  and  that  the  apples  should 
be  sorted  and  washed  before  pressing. 

A  method  has  been  developed  by  the 
Michigan  station  for  the  home  manu¬ 
facture  of  vinegar  from  surplus  honey. 
An  essential  feature  of  the  method  is 
the  proper  dilution  of  the  honey,  with 
the  addition  of  suitable  salts  for  the 
growth  of  the  alcoholic  and  vinegar 
bacteria  with  which  the  solution  is 
inoculated  from  suitable  starters.  At 
the  Illinois  station  it  was  found  that 
the  addition  to  the  cider  of  yeast  food 
in  the  form  of  small  amounts  of  am¬ 
monium  acid  phosphate  (0.08  per 
cent)  and  ammonium  acetate  (0.02 
per  cent)  shortened  considerably  the 
time  required  for  both  alcoholic  and 
acetic  fermentation.  The  use  of  wa¬ 
ter  valves  to  exclude  air  during  the 
alcoholic  fermentation  and  thus  pre¬ 
vent  acetic  acid  fermentation  was  with¬ 
out  advantage.  The  rate  of  acetic  acid 
fermentation  was  much  more  rapid  in 
kegs  half  full  than  nearly  full. 

Manufacture  of  table  sirup. — Various 
methods  of  clarifying  cane  juice  for 
the  preparation  of  table  sirup  have 
been  developed  and  tested  at  the 
Louisiana  station.  One  of  the  meth¬ 
ods  proving  satisfactory  consists  in 
increasing  the  natural  acidity  of  the 
juice  by  the  addition  of  phosphoric 
acid  and  liming  back  to  approximately 
the  natural  acidity  of  the  juice.  Pre¬ 
cipitated  chalk  can  be  used  as  a  clari¬ 
fying  agent  either  alone  or  in  place  of 
lime  with  the  phosphoric  acid. 


Utilization  of  fruits. — Studies  at  the 
Oregon  station  on  the  effects  of  time 
of  picking  on  the  canning  quality  of 
Italian  prunes  have  shown  that  the 
best  results  as  to  appearance,  texture, 
and  flavor  are  obtained  by  picking  the 
fruit  when  fully  mature,  but  not  over¬ 
ripe.  The  highest  concentration  of 
sirup  and  lowest  acidity  were  obtained 
from  the  late  pickings.  Contrary  to 
expectation,  the  riper  the  fruit  the 
greater  the  loss  in  weight  on  canning 
(or  fruit  cut-out)  and  the  greater  the 
shrinkage.  The  shrinkage  was  com¬ 
pensated  for  somewhat  by  the  larger 
size  before  canning  of  the  more  ma¬ 
ture  fruit.  Fruit  picked  when  imma¬ 
ture  and  stored  at  66°  F.  until  fully 
ripe  gave  excellent  products  on  can¬ 
ning,  thus  demonstrating  the  possi¬ 
bility  of  shipping  the  fruit  to  eastern 
markets  for  canning  purposes. 

Detailed  directions  for  the  construc¬ 
tion  and  operation  of  dehydrators  for 
prunes  have  been  published  by  the 
California  station.  The  various  steps 
in  the  operation  are  as  follows :  “  Lye 
dip  as  soon  after  harvesting  as  possible 
and  rinse  in  fresh  water.  Separate 
into  two  or  more  size  grades  when 
traying.  Enter  in  cooler  end  of  dehy¬ 
drator,  preferably  of  air-blast  type,  at 
120°  to  140°  F.  Finish  at  a  tempera¬ 
ture  not  exceeding  165°  and  a  humid¬ 
ity  not  exceeding  25  per  cent.  Store 
the  thoroughly  dried  prunes  in  bins 
for  at  least  two  weeks  before  delivery 
to  packing  house,  turning  if  examina¬ 
tion  reveals  inadequate  equalization.” 
This  station  found  that  by  crushing 
plums  at  a  pressure  sufficient  to  crush 
the  pulp  without  breaking  the  pits  the 
material  is  of  the  right  consistency  to 
be  frozen  in  a  cold-storage  room  rap¬ 
idly  enough  to  prevent  fermentation. 
If  frozen  in  50-gallon  quantities  the 
pulp  thaws  so  slowly  that  it  can  be 
shipped  some  distance  without  danger 
of  spoilage.  Methods  have  been  de¬ 
veloped  for  the  utilization  of  the  fruit 
thus  preserved  in  the  preparation  of 
jellies,  jams,  candy,  beverage  sirup, 
etc. 

Jelly  making. — In  connection  with  the 
extensive  studies  now  being  carried  on 
at  the  Delaware  station  on  factors  con¬ 
trolling  the  jellying  of  fruit  juices,  an 
apparatus  especially  adapted  for  meas¬ 
uring  the  strength  of  pectin  jellies  has 
been  devised.  The  principle  involved 
in  this  apparatus  is  the  displacement 
of  air  by  water  in  a  bottle  and  its 
transference  to  a  syringe  chamber  and 
manometer.  The  energy  required  to 
force  the  syringe  plunger  into  the  jelly 
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is  recorded  on  the  manometer  as  a 
measure  of  the  jelly  strength.  In 
testing  jellies,  two  determinations  are 
made,  one  in  the  glass  and  the  other 
on  the  bottom  surface  of  the  jelly  when 
turned  from  the  glass.  With  the  use 
of  this  apparatus  it  was  found  that  the 
optimum  points  of  jelly  strengths  fol¬ 
lowed  the  1:2:3  ratio  for  sulphuric, 
tartaric,  and  citric  acids.  The  mini¬ 
mum  acidity  for  jelly  formation  ap¬ 
peared  to  vary  from  pH  3.7  for  the  or¬ 
ganic  acids  to  pH  3.55  for  sulphuric 
acid.  The  optimum  points  for  the 
three  were  pH  3.1  for  sulphuric,  3.2 
for  tartaric,  and  3.3  for  citric  acid. 
Previous  observations  that  tartaric 
acid  produces  the  strongest  and  most 
desirable  jelly  of  the  fruit  acids  were 
confirmed.  Tests  with  varying  quan¬ 
tities  of  sugar  showed  that  at  a  given 
pH  a  definite  pectin-sugar  ratio  must 
be  maintained  in  order  to  obtain  a 
jelly  of  optimum  strength.  In  a  jelly 
containing  1  gram  of  pectin,  a  69.44  per 
cent  concentration  of  sugar  produced 
the  maximum  jelly  strength  and  for  2 
grams  of  pectin  the  optimum  concentra¬ 
tion  was  66.66  per  cent.  Beyond  a 
concentration  of  pectin  representing 
0.97  per  cent  of  the  weight  of  the 
finished  jelly  cloudiness  and  an  unde¬ 
sirable  texture  resulted.  Concentra¬ 
tion  of  the  pectin  in  the  presence  of 
acids  before  adding  the  sugar  de¬ 
creased  the  strength  of  the  jelly, 
while  boiling  after  the  addition  of 
sugar  was  without  appreciable  effect. 
Decreasing  the  temperature  of  the  jelly 
increased  its  strength. 

Removal  of  garlic  odor  and  flavor  from 
milk. — At  the  Tennessee  station  a  suc¬ 
cessful  method  adapted  to  home  or 
farm  use  has  been  developed  for  re¬ 
moving  onion  or  garlic  odor  and  flavor 
from  milk.  The  method  consists  sim¬ 
ply  in  shaking  the  milk  with  a  puri¬ 
fied  mineral  oil,  removing  the  oil  by 
filtration  through  several  thicknesses 
of  cotton  cloth  and  repeating  the  proc¬ 
ess  once  or  twice,  depending  upon  the 
fat  content  of  the  milk  and  the  in¬ 
tensity  of  the  flavor.  A  total  amount 
of  oil  about  one-tenth  that  of  the  milk 
is  generally  sufficient.  It  has  been 
shown  that  no  change  takes  place  in 
the  composition  of  the  milk  beyond  a 
slight  loss  in  fat.  The  method  is  not 
applicable  to  butter,  but  cream  from 
milk  which  has  been  thus  treated  can 
be  made  into  butter  as  readily  as 
cream  from  untreated  milk. 

Relative  food  value  of  proteins. — The  Illi¬ 
nois  station  found  the  supplementing 
values  of  proteins  of  various  foods  of 


animal  origin,  for  the  deficient  pro¬ 
teins  in  wheat  flour,  when  fed  in  the 
proportion  of  1  part  of  animal  protein 
to  2  parts  of  the  wheat-flour  protein, 
to  be,  in  decreasing  order,  as  follows : 
Veal,  milk,  whole  eggs,  egg  yolk,  and 
egg  white. 

Vitamin  studies. — In  addition  to  studies 
of  the  vitamin  requirements  of  farm 
animals  (see  pp.  61,  64),  a  number  of 
fundamental  vitamin  studies  of  general 
application  are  being  conducted  at 
various  stations  as  follows : 

Irradiation  as  a  means  of  introduc¬ 
ing  a  sufficient  supply  of  the  anti¬ 
rachitic  vitamin  into  foods  was  studied 
by  the  Pennsylvania  station.  Each 
ingredient  of  the  basal  ration  hereto¬ 
fore  used  at  the  station  in  experi¬ 
ments  with  rats  was  irradiated  and 
the  extent  of  increase  in  antirachitic 
properties  of  the  ration  was  tested  by 
determining  the  ash  content  of  the 
bones  of  the  rats  which  had  received 
the  ration  for  14  days.  It  was  found 
that  dextrin  was  the  only  constituent 
of  the  basal  ration  to  become  active 
on  irradiation,  but  that  equally  good 
results  could  be  obtained  by  irradiat¬ 
ing  a  vegetable  oil,  such  as  corn  oil, 
and  adding  it  to  the  extent  of  2  per 
cent  of  the  unirradiated  ration. 

That  the  antineuritic  vitamin  and 
the  growth-promoting  water-soluble 
vitamin  are  not  identical  is  thought 
to  have  been  demonstrated  at  the  Indi¬ 
ana  station  by  carefully  controlled 
feeding  experiments  on  baby  chicks. 
These  and  similar  experiments  are 
thought  to  demonstrate  that  yeast  is 
deficient  in  the  antineuritic  vitamin 
and  rich  in  the  water-soluble  growth- 
promoting  vitamin  and  that  corn  is 
rich  in  the  former  and  deficient  in  the 
latter.  Experiments  with  rats  at  the 
Illinois  station  showed  that  the  inges¬ 
tion  of  excessive  quantities  of  vitamin 
B  did  not  modify  appreciably  the  basal 
metabolism.  From  this  it  is  inferred 
that  there  is  no  advantage  from  the 
standpoint  of  vitality  as  measured  by 
the  basal  metabolic  rate  in  providing 
more  vitamin  B  in  the  diet  than  is 
required  for  growth  and  well-being. 
Investigations  at  the  Pennsylvania 
station  of  the  vitamin  B  content  of 
evaporated  milk  manufactured  by  the 
commercial  vacuum  and  aeration  proc¬ 
esses  from  fresh  milk  of  known  vita¬ 
min  content  led  to  the  conclusion  that 
vitamin  B  is  not  readily  destroyed  by 
the  customary  evaporation  methods. 

In  attempts  to  determine  whether 
the  destruction  of  the  antiscorbutic 
vitamin  C  in  corn  and  cabbage  in  the 
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manufacture  of  silage  and  sauerkraut 
is  due  to  the  action  of  microorganisms, 
the  Wisconsin  station  found  that  pro¬ 
longed  contact  with  air  rather  than 
the  action  of  fermentative  microorgan¬ 
isms  is  responsible  for  the  disappear¬ 
ance  of  the  vitamin.  The  Kansas  sta¬ 
tion  found  that  fresh  pears  contain 
an  appreciable  amount  but  are  not 
a  rich  source  of  this  vitamin.  The 
antiscorbutic  properties  of  pears  were 
destroyed  by  canning  either  by  the 
cold-pack  or  the  open-kettle  method 
but  not  by  storage  in  the  cold  (40°  F.). 

An  attempt  to  increase  the  antira¬ 
chitic  properties  of  cow’s  milk  by  ir¬ 
radiating  the  cows  was  made  at  the 
Maine  station.  As  judged  by  feeding 
experiments  with  baby  chicks,  the  milk 
of  the  irradiated  cows  was  richer 
than  that  of  the  nonirradiated  in  the 
antirachitic  vitamin,  vitamin  D.  It 
has  been  suggested  that  cow’s  milk  pro¬ 
duced  especially  for  infant  feeding 
should  be  from  cows  having  access  to 
ultra-violet  light  either  from  the  sun 
or  some  other  source.  The  Wisconsin 
station  has  been  unable  to  demon¬ 
strate  an  increase  in  antirachitic  prop¬ 
erties  of  cow’s  milk  by  irradiation  of 
the  cows,  but  has  done  so  with  goats. 
The  Kansas  station  found  that  in¬ 
crease  in  antirachitic  properties  of 
milk  resulting  from  irradiation  of  the 
milk  itself  may  be  accompanied  by  a 
sufficient  loss  in  vitamin  A  to  offset 
the  gain  in  nutritive  properties  brought 
about  by  the  increase  in  the  antirachi¬ 
tic  vitamin  D.  The  Minnesota  station 
states  that  breast  milk  from  women  on 
diets  furnishing  an  abundant  supply  of 
green  vegetables,  fruit,  eggs,  and  milk 
supplemented  by  a  small  dosage  of  cod- 
liver  oil  daily  has  been  found  to  have 
definite  antirachitic  properties. 

Hydrogenated  cottonseed  oil  has 
been  shown  at  the  Minnesota  station 
to  be  rich  in  the  reproductive  vitamin 
E,  thus  proving  that  this  vitamin  is 
not  destroyed  by  hydrogenation. 

Studies  of  vitamins  in  relation  to 
reproduction,  at  the  Arkansas  station, 
showed  that  the  oils  extracted  from 
wheat  embryo,  yellow  corn,  and  hemp- 
seed  furnished  sufficient  vitamin  E  to 
insure  reproduction  in  rats.  Cotton¬ 
seed  oil  or  olive  oil  likewise  provided 
for  normal  fertility,  but  coconut  oil, 
linseed  oil,  and  sesame  oil  were  not 
effective.  Normal  litters  were  born, 
but  the  young  were  dead,  when  the 
rations  were  supplemented  with  20  per 
cent  of  wheat  germ  previously  ex¬ 
tracted  with  ether.  A  liberal  supply 
of  vitamin  B  in  the  ration  was  neces¬ 
sary  to  enable  the  mothers  to  produce 
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sufficient  milk  to  raise  the  young  to 
weaning.  Similar  results  were  ob¬ 
tained  at  the  Missouri  station,  espe¬ 
cially  with  reference  to  the  existence 
of  reproductive  vitamin  E  and  its 
necessity  for  reproduction  and  the  in¬ 
creased  vitamin  B  requirement  for 
lactation.  At  the  North  Carolina  sta¬ 
tion  rats  fed  rations  of  cereals  alone 
failed  to  reproduce,  but  when  the 
rations  were  supplemented  with  5  per 
cent  of  alfalfa  meal  the  young  were 
successfully  reared. 

Iron  in  nutrition. — New  light  has  been 
thrown  on  the  question  of  the  avail¬ 
ability  of  inorganic  as  compared  with 
organically  combined  iron  for  hemo¬ 
globin  building  by  a  demonstration  at 
the  Wisconsin  station  that  anemia  can 
be  prevented  in  rabbits  on  a  milk  diet 
by  the  use  of  0.015  gram  daily  of  iron 
oxide  supplemented  by  certain  iron- 
free  materials  such  as  chlorophyll  and 
alcoholic  extracts  of  dried  cabbage 
and  corn  meal  but  not  by  iron  oxide 
alone.  The  probability  is  suggested 
that  certain  natural  foods  contain,  in 
addition  to  the  constituents  hitherto 
recognized,  an  unknown  substance 
which  is  essential  for  hematin  for¬ 
mation. 

AGRICULTURAL  ENGINEERING 

Marked  progress  was  made  in  work 
in  agricultural  engineering  at  the  sta¬ 
tions  during  the  year. 

MACHINERY 

Traction. — In  a  laboratory  study  to 
determine  the  laws  governing  the  trac¬ 
tion  of  wheeled  tractors  using  lugs  in  a 
sandy  soil,  the  Alabama  station  found 
that  the  greatest  factor  in  the  trans¬ 
mission  of  force  from  any  lug  is  the 
complete  utilization  of  the  arch  action 
of  the  soil.  Other  factors  remaining 
constant,  the  output  was  found  to  be 
proportional  to  the  depth  of  lug  within 
the  range  of  lugs  studied  and  varied 
but  slightly  with  the  width  of  lug. 
A  solid  angle-iron  lug  gave  the  best  re¬ 
sults  in  loose  soils  having  slight  arch 
action.  In  soils  where  there  was  ap¬ 
preciable  arch  action,  sharp  spade  lugs 
showed  an  advantage.  The  spacing  of 
spade  lugs  was  found  to  depend  upon 
the  arch  action  of  the  soil,  which  in 
turn  was  governed  by  the  confining 
and  compressing  action  of  the  rim. 
The  angle  of  lugs  across  the  rim  had 
little  effect  upon  output.  The  highest 
tractive  efficiency  was  produced  by  a 
wheel  weighted  just  sufficiently  to 
force  the  lug  into  the  soil. 
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Prevention  of  corrosion  in  machinery. — 

The  California  station  found  that  all 
types  of  paints,  greases,  and  noncorro¬ 
sive  preparations  tested  gave  perfect 
results  after  one  year’s  exposure  in  a 
dry  atmosphere  with  the  exception  of 
metal  lacquer  and  shellac.  When  ex¬ 
posed  to  a  moist  briny  atmosphere  the 
heavy  greases,  vaseline,  paints  with 
graphite  or  graphite  and  red  lead 
bases,  and  a  mixture  of  white  lead  and 
tallow  gave  excellent  protection. 
Heavy  oils  and  natural  asphalt  base 
paints  gave  only  fair  protection,  and 
light  oils  gave  even  less  protection. 

Crankcase  oil  purification. — The  Alabama 
station  reported  the  development  of  a 
two-stage  method  for  purifying  used 
tractor  crankcase  oil.  In  the  first 
stage  of  this  method  the  solid  matter 
is  removed,  the  process  consisting  es¬ 
sentially  of  washing  with  hot  water 
containing  washing  powder  in  solution. 
In  the  second  stage  the  absorbed  mo¬ 
tor  fuel  is  removed  to  restore  the  oil 
to  its  proper  viscosity  by  placing  the 
cleaned  oil  in  a  tank  in  which  it  is 
heated  to  a  temperature  of  from  350°  to 
380°  F.  and  steam  blown  through  it 
to  remove  the  heavy  ends  of  the  fuel. 
WThen  the  steam  passes  through  and 
opens  up  the  mass  of  liquid,  the  fuel 
ends  are  readily  and  completely  re¬ 
moved. 

Silo  fillers. — Silage-cutter  design  by 
the  Minnesota  station  established  the 
practicability  of  the  four-knife  fly¬ 
wheel  machine  when  its  moving  parts 
are  properly  synchronized.  The  re¬ 
sults  indicated  that  cutters  smaller 
than  12  inches  are  as  a  general  rule 
uneconomical  to  operate. 

Threshers  and  harvesters. — According  to 
the  Washington  station  the  static  elec¬ 
tricity  in  stationary  threshers  occurs 
between  the  straw  and  the  machine 
rather  than  between  the  parts  of  the 
machine,  and  the  problem  is  rather  to 
neutralize  the  static  in  the  body  of  the 
machine  than  to  ground  the  machine. 
There  appeared  to  be  some  relation  be¬ 
tween  static  conditions  and  humidity, 
which  may  point  to  a  means  of  con¬ 
trolling  smut  explosions. 

Wheat  losses  behind  the  cutter  bar 
of  a  binder  and  of  a  combine  were 
about  the  same,  averaging  about  0.75 
bushel  per  acre,  according  to  obser¬ 
vations  by  the  Illinois  station.  The 
loss  around  the  shocks  averaged  about 
1  bushel  per  acre,  and  this  was  elimi¬ 
nated  entirely  by  the  combine.  The 
saving  in  threshing  of  soy  beans  with 
the  combine  was  much  greater  than  by 
any  other  method  of  harvesting  and 


threshing,  even  though  the  total  loss 
was  considerably  higher  than  that  in 
harvesting  wheat. 

The  greatest  percentage  of  waste 
caused  by  the  cut-and-thresh  method 
of  harvesting  soy  beans  for  seed  was 
found  by  the  Virginia  station  to  occur 
during  cutting  and  shocking,  the  next 
greatest  during  the  curing  period. 
The  waste  with  the  row  harvester  was 
about  double  that  with  the  cut-and- 
thresh  method. 

Fertilizer  distributing  machines. — Results 
of  experiments  by  the  Iowa  station 
showed  that  for  best  germination 
under  all  conditions  of  climate  and 
soil  the  distribution  of  fertilizers  in 
direct  contact  with  the  seed  either  in 
the  hill  or  in  the  row,  is  not  advisable, 
and  that  planters  with  fertilizer  at¬ 
tachments  so  designed  as  to  cause  such 
direct  contact  should  be  redesigned. 
The  results  obtained  indicated  the  ad¬ 
visability  of  using  a  combination  fer¬ 
tilizer  grain  drill  in  fertilizing  cereals 
like  oats  and  wheat  and  that  a  design 
of  attachment  is  needed  to  guarantee 
the  sides  location  of  the  fertilizer  for 
all  machines  sowing  seeds  in  wide 
rows  or  in  hills. 

Feed  grinders. — Experiments  at  the 
Iowa  station  indicated  that  a  small 
electric  motor  can  be  used  for  feed 
grinding,  that  time  control  is  prac¬ 
ticable,  and  that  quantity  control  is 
easily  arranged.  The  small  grinder 
was  found  to  have  as  high  an  effi¬ 
ciency  as  larger  grinders,  and  the  use 
of  magazine  bins  saved  labor. 

Seeding  machinery. — The  California  sta¬ 
tion  found  that  grain  treated  with 
copper  carbonate  dust  flows  more 
slowly  through  grain  drills  than  un¬ 
treated  grain,  and  that  the  percentage 
of  retardation  varies  with  the  variety 
of  wheat  and  with  the  amount  and 
kind  of  treatment.  The  speed  of  the 
drill  and  the  shape,  size,  and  fullness 
of  the  seed  box  affected  the  rate  of 
seeding  only  slightly. 

Machines  for  insect  control. — The  Cali¬ 
fornia  station  developed  a  new  machine 
to  combat  the  grape  leafhopper,  which 
blows  calcium  cyanide  dust  in  and 
through  four  nozzles  placed  so  as  to  di¬ 
rect  the  dust  upward,  downward,  and 
sidewise  under  a  tent.  The  whole  out¬ 
fit  is  carried  on  a  framework  built 
upon  a  tractor  which  carries  the  as¬ 
sembly  and  drives  the  duster. 

It  was  found  by  the  Ohio  station 
that  the  corn  borer  can,  in  a  measure, 
be  controlled  by  machinery  which  sim¬ 
ply  combines  machine  elements  now 
used  in  independent  operations  without 
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a  material  increase  in  cost  of  harvest¬ 
ing  over  present  methods.  Experi¬ 
ments  with  both  the  cutting  and  shred¬ 
ding  types  of  husker-shredder  indicated 
that  the.  borer  mortality  -computed 
early  in  the  following  spring  ranged 
from  95  to  100  per  cent.  Crushing 
stalks  under  extremely  high  pressures  j 
between  two  large  corrugated  rollers  j 
was  not  effective  in  destroying  the  i 
borers,  neither  was  plowing  under  of 
the  crop  residues. 

STRUCTURES 

Poultry  house  heating,  lighting,  and  ventila¬ 
tion. — The  Nebraska  station  found  that 
the  best  egg  production  for  a  repre¬ 
sentative  period  of  two  months  was 
obtained  in  a  house  with  a  minimum 
temperature  of  60°  F.  Use  of  electric 
lights  increased  egg  production. 

The  .  Washington  station  found  that 
there  was  practically  no  difference  in 
winter,  especially  during  the  cold 
weather,  in  the  temperature  and  rela¬ 
tive  humidity  in  two  poultry  houses 
of  equal  size,  one  with  and  one  with¬ 
out  a  straw  loft.  However,  during  the 
warm  weather  the  straw-loft  pen  was 
about  5°  cooler  than  the  pen  without 
a  straw  loft.  During  the  winter 
months  the  temperature  and  relative 
humidity  of  open-front  houses  aver¬ 
aged  about  5  per  cent  higher  than  those 
outside.  During  the  summer  months 
they  were  about  the  same. 

Carbide  gas  was  found  by  the  In¬ 
diana  station  to  be  a  satisfactory 
source  of  heat  for  operating  an  incu¬ 
bator. 

IRRIGATION 

Soil  moisture  capacity. — The  California 
station  found  a  normal  moisture  capa¬ 
city  and  a  maximum  moisture  capacity 
in  soils,  representing  the  minimum  and 
maximum  amounts  of  water  retained 
by  the  soil  when  the  water  is  applied 
at  the  surface  and  is  free  to  move 
downward  through  the  soil  mass.  At 
normal  moisture  capacity  the  soil 
water  is  readily  available  to  plants 
but  is  not  free  to  move  under  normal 
film  forces,  whereas  at  maximum 
moisture  capacity  the  water  is  free  to 
move  under  film  forces. 

Duty  of  water. — The  best  duty  of  water 
for  alfalfa  was  obtained,  by  the  New 
Mexico  station,  from  about  50  inches 
of  water  applied  in  5-inch  irrigations, 
and  for  wheat  from  about  15  to  20 
inches  applied  in  4-inch  irrigations. 
The  duty  for  miscellaneous  crops 
varied  widely  with  the  crop,  and  the 
yields  of  most  of  the  crops  seemed 


to  be  more  closely  correlated  with  the 
amount  of  water  applied  than  with 
the  soil  type.  The  yield  of  alfalfa 
per  acre-inch  decreased  with  the  quan¬ 
tity  of  water  applied.  The  Oregon 
station  obtained  best  results  from  12 
to  14  acre-inches  per  season  for  cereals, 
18  to  20  acre-inches  for  alfalfa,  18 
acre-inches  for  clover,  30  acre-inches 
for  Mammoth  Russian  sunflowers,  14 
to  16  acre-inches  for  field  peas,  18 
acre-inches  for  peas  and  oats,  10  acre- 
inches  for  potatoes,  and  12  acre-inches 
for  beets  and  mangels. 

Young  prune  trees  grown  on  clay 
loam  soils  at  the  California  station 
used  water  at  the  same  rate  per  unit 
leaf  area  when  the  atmospheric  evapo¬ 
rating  power  was  the  same  and  when 
the  soil  moisture  content  was  reduced 
almost  to  the  wilting  coefficient  as 
when  the  soil  was  filled  to  its  maxi¬ 
mum  field  or  capillary  capacity.  The 
results  were  taken  to  indicate  that  the 
use  of  water  by  these  trees  was  not 
influenced  by  differences  in  the 
amounts  of  water  available  for 
growth,  and  that  optimum  moisture 
conditions  for  growth  cover  a  range 
of  soil  moisture  from  the  maximum 
field  or  capillary  capacity  to  about  the 
wilting  coefficient. 

Time  of  irrigation. — The  Washing¬ 
ton  station  found  that  yields  of  al¬ 
falfa  were  not  noticeably  increased 
or  decreased  by  fall  irrigation.  How¬ 
ever,  corn  irrigated  in  the  spring  be¬ 
fore  planting  produced  an  average 
yield  of  61.5  bushels  per  acre  as 
against  an  average  of  49.8  bushels  per 
acre  for  fall-irrigated  corn. 

Irrigation  methods. — The  New  Mex¬ 
ico  station  found  that  shorter  lengths 
of  plats  with  a  small  irrigation  head 
required  about  one-fourth  less  water  to 
produce  about  10  per  cent  less  alfalfa 
than  longer  plats.  About  12  per  cent 
more  alfalfa  was  produced  per  acre- 
inch  on  the  shorter  plats  than  on  the 
longer. 

Irrigation  borders,  according  to  the 
Oregon  station,  should  be  constructed 
from  30  to  40  feet  wide  and  from 
150  to  200  feet  long,  depending  upon 
the  head  of  water  available,  the  char¬ 
acter  of  the  soil,  and  the  topography 
of  the  land.  To  avoid  loss  from  per¬ 
colation,  coarser  types  of  soil  should 
not  be  irrigated  with  more  than  3 
inches  of  water,  medium  types  with 
not  more  than  4  inches,  and  finer 
types  with  not  more  than  5  inches  per 
application. 

Well  capacities. — Experiments  by  the 
Montana  station  indicated  that  there 
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is  no  apparent  definite  relation  be¬ 
tween  the  amount  of  water  a  well  will 
yield  and  its  diameter.  There  is, 
however,  a  definite  relation  between 
yield  and  the  draw-down.  There  was 
no  indication  that  in  new  pumping  dis¬ 
tricts  dug  wells  of  large  diameter  will 
give  a  greater  yield  than  drilled  wells. 

DRAINAGE 

Ground  water  level. — The  Michigan  sta¬ 
tion  observed  considerable  differences 
in  the  moisture  content  of  the  well- 
drained  sandy  soils  of  the  State,  which 
may  at  certain  times  be  as  low  as  1.5 
per  cent  in  Grayling  sand.  The  water 
content  of  all  the  soil  types  studied 
was  found  to  be  fairly  constant  at 
depths  of  from  3  to  5  feet,  and  very 
little  of  the  summer  precipitation  pene¬ 
trated  to  these  depths.  The  greatest 
fluctuation  in  the  water  content  ap¬ 
peared  to  be  in  the  surface  horizon. 
This  station  also  found  that,  gener¬ 
ally,  when  the  water  level  in  muck 
soils  averaged  a  depth  of  4  or  more 
feet  during  the  growing  season,  lower 
crop  yields  were  obtained  than  when  it 
was  at  a  less  depth.  For  most  crops  a 
water  level  averaging  around  3  feet 
was  found  to  give  the  best  results, 
while  for  some  crops,  notably  celery,  a 
lesser  depth  produced  higher  yields. 

Soil  moisture  movement. — In  experiments 
on  cultivated  corn  soil  at  the  Wiscon¬ 
sin  station,  the  moisture  penetrated  to 
a  depth  of  12  to  18  inches  in  medium 
sand  24  hours  after  a  0.58-inch  rain, 
but  was  almost  wholly  confined  to  the 
6-inch  depths  of  fine  sand  and  sandy 
loam.  Eight  days  after  the  rain  its 
effect  in  the  medium  and  fine  sands 
disappeared,  but  was  evident  at  the 
18  to  36  inch  depth  of  sandy  loam. 

SANITATION 

Sewage  disposal. — The  Illinois  station 
found  that  considerable  improvement 
in  the  purification  of  the  effluent  of 
farm  septic  tanks  was  obtained  by 
adding  another  chamber  to  still  fur¬ 
ther  treat  the  effluent  from  a  preced¬ 
ing  chamber.  Erratic  results  were 
obtained  in  the  small  chambers  of  the 
three-chamber  tank.  A  two-chamber 
tank  appeared  to  be  more  efficient  than 
a  three-chamber  or  a  single-chamber 
tank  of  equal  size. 

POWER 

Horse  power. — The  Iowa  station  found 
that  it  is  possible  for  a  horse  to  exert 
a  tractive  pull  of  more  than  his  weight, 
and  that  the  ability  of  horses  to  pull 


depends  upon  their  strength  and  avail¬ 
able  footing.  It  was  shown  that  a 
horse  in  continuous  work  can  exert  a 
tractive  pull  of  one-tenth  of  his  weight 
while  traveliflg  20  miles  each  day 
without  intense  fatigue  except  when  it 
is  extremely  hot  and  humid.  A  signifi¬ 
cant  feature  of  the  horse  as  a  motor 
is  the  overload  capacity  for  a  short 
period,  which  runs  as  high  as  1,000 
per  cent  for  a  short  pull  of  10  seconds. 
The  Illinois  station  concludes  that 
seven  and  eight  horse  teams  will  prove 
of  practical  size  for  plowing  and  other 
field  work  on  many  Illinois  farms. 
Eight  horses  are  apparently  handled 
about  as  easily  in  the  field  as  are 
five. 

Electric  power  from  central  stations. — The 

New  Hampshire  station  considers  that 
the  dairy  farm  offers  the  greatest  pos¬ 
sibilities  for  electrification  in  that 
State,  with  the  poultry  farm  a  close 
second,  but  that  the  general  farm  ap¬ 
parently  lias  a  chance  to  displace  one 
or  both.  The  fruit  farm,  if  operated 
solely  as  such  and  carrying  no  stock, 
appears  to  offer  the  least  possibilities 
for  building  up  an  electrical  load. 

A  very  small  percentage  of  Virginia 
farms  have  electrical  service  from  cen¬ 
tral  plants,  according  to  the  Virginia 
station.  Dairying  uses  more  electric¬ 
ity  than  any  other  type  of  farming. 
The  farm  peak  load  comes  in  Septem¬ 
ber  and  is  due  largely  to  pumping 
water.  Electric  irons  are  the  most 
popular  appliance,  followed  in  order 
by  water  systems,  vacuum  cleaners, 
and  washing  machines.  Appliances 
wTere  found  to  be  much  more  numerous 
on  farms  having  central  station  service 
than  on  farms  having  service  from  in¬ 
dividual  plants. 

Rural  customers  in  Alabama  are, 
according  to  the  Alabama  station, 
using  electrical  energy  at  the  rate  of 
slightly  more  than  1,000,000  kilowatt- 
hours  per  year.  Of  this  amount,  453 
farmers  were  using  33.1  per  cent,  95 
community  enterprises  31.1  per  cent, 
and  1,332  nonfarming  residents  35.8 
per  cent.  Of  the  energy  used  by  in¬ 
dividual  customers,  not  including  com¬ 
munity  enterprises,  95  per  cent  was 
used  in  the  homes  and  5  per  cent  as 
farm  power.  Of  that  used  in  the 
homes,  slightly  over  50  per  cent  was 
consumed  in  electric  ranges  and  the 
remainder  for  lighting. 

Electric  dairy  sterilizers. — A  new  type  of 
electric  heater  for  dairy  sterilizers 
which  operates  on  the  thermosiphon 
principle  was  developed  by  the  Cali¬ 
fornia  station.  This  heater  requires  a 
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minimum  of  water  and  at  the  same 
time  the  heating  element  is  submerged 
to  a  considerable  depth. 

Electric  ranges. — In  studies  of  electric 
ranges  the  Iowa  station  found  that, 
on  the  closed  type  of  unit,  water  is 
heated  at  the  least  cost  with  aluminum 
teakettles,  while  with  the  open  type  of 
unit  the  copper  and  nickel  teakettle  is 
the  most  economical.  Use  of  an  insu¬ 
lated  cooker  unit  in  cooking  beef  roast 
required  less  than  half  the  amount 
of  fuel  used  by  the  oven.  An  oven 
with  little  insulation  required  about 
twice  as  much  fuel  to  bake  potatoes 
as  a  heavily  insulated  oven.  Without 
careful  planning,  a  large  amount  of 
fuel  may  be  wasted  in  preheating  the 
oven  to  a  baking  temperature. 

Electric  lights  for  poultry  houses. — Cost 
of  electric  power  for  lights  and  for 
extra  feed  consumed  was  relatively 
small  as  compared  with  the  increased 
returns  when  electric  lights  were  used 
in  lighting  poultry  houses  to  lengthen 
short  winter  days,  in  experiments  re¬ 
ported  by  the  Oregon  station.  The 
cost  of  installing  the  lights  was  a  more 
important  item  of  expense.  Electricity 
for  brooding  was  found  to  cost  more 
than  oil  but  eliminated  much  of  the 
labor  and  most  of  the  fire  hazard. 

Electrical  dehydration. — The  capacity  of 
a  dehydrator  for  prunes  and  nuts  was 
found  by  the  Oregon  station  to  be  ap¬ 
proximately  doubled  by  recirculating 
part  of  the  heated  air  with  an  electric 
fan,  and  less  fuel  per  ton  of  dried 
product  was  used.  The  operation  of 
the  dehydrator  was  also  under  better 
control,  and  the  dried  product  was 
usually  of  better  and  more  uniform 
quality.  The  construction  cost  of  de¬ 
hydrators  per  ton  capacity  was  found 
to  be  less  for  the  recirculation  type 
than  for  the  natural  draft  type.  The 
use  of  electric  motors  for  driving  the 
fans  was  found  to  insure  greater  re¬ 
liability  for  continuous  service  and 
lower  cost  for  labor.  The  use  of  elec¬ 
trical  energy  for  operating  the  other 
parts  of  the  dehydrator  also  saved 
labor  and  resulted  in  a  better  product. 

Electrically  heated  walnut  dehydra¬ 
tors  compared  favorably  with  both  gas 
and  oil-lieated  units,  in  experiments  at 
the  California  station.  While  the 
labor  and  fuel  costs  increased  the  cost 
of  operation  of  the  electrically  heated 
plants,  the  low  cost  of  accessories  and 
power  more  than  offset  this  difference. 

Electric  feed  grinding. — The  Oregon  Sta¬ 
tion  found  that  the  electric  power  re¬ 
quired  for  grinding  feed  with  mills 
now  on  the  market  averaged  a  little 


more  than  0.5  kilowatt-hour  per  100 
pounds  of  grain.  Feed  could  usually 
be  ground  in  less  time  than  it  could 
be  sacked,  hauled  to  town,  and 
returned. 

Electric  hay  hoists. — An  electric  hay 
hoist  will  replace  a  team  and  pos¬ 
sibly  an  extra  man  and  horse,  accord¬ 
ing  to  results  reported  by  the  Oregon 
station.  The  power  used  in  putting 
hay  in  the  barn  was  found  to  be  less 
than  0.5  kilowatt-hour  per  ton.  The 
power  required  by  a  satisfactory  and 
inexpensive  hay  hoist  should  not  be 
more  than  five  horsepower  and  pref¬ 
erably  not  more  than  three  horse¬ 
power. 

Wind-driven  electric  light  plants. — The 

airplane  propeller  wheel  is  apparently 
an  improvement  in  most  respects  over 
the  old  type  of  windmill  wheel  for 
wind-driven  electric  light  plants,  ac¬ 
cording  to  the  Iowa  station,  although 
the  output  of  current  over  a  three- 
months  period  was  found  to  be  some¬ 
what  less  than  from  the  old  type  of 
wheel.  Apparently  the  propeller  may 
be  somewhat  more  efficient  in  high 
winds  than  the  old  type  wheel  but  it  is 
much  less  efficient  in  low  winds  be¬ 
cause  it  can  not  utilize  winds  with  a 
velocity  below  10  miles  per  hour. 

Electric  brooders.— 'The  California  sta¬ 
tion  found  the  power  consumption  of 
electric  brooders  to  range  between 
0.211  and  2.75  kilowatt-hours  per 
chick,  with  an  average  brooding  sea¬ 
son  of  1,000  hours.  The  heat  distribu¬ 
tion  was  better  under  the  convection 
type  of  brooder  than  with  the  radiant 
and  reflector  types. 

MATERIALS 

Concrete. — The  Minnesota  station 
found  that  high  alumina  cement  con¬ 
crete  reaches  its  ultimate  strength  in 
about  seven  days,  and  that  thereafter 
the  strength  remains  constant.  The 
necessity  for  a  hardening  period  for 
all  high  alumina  cement  concrete  ex¬ 
posed  to  the  action  of  sulphate  waters 
was  indicated.  The  high  alumina  ce¬ 
ment  was  somewhat  more  resistant 
than  most  standard  Portland  cement 
to  the  action  of  sulphate  waters.  It 
was  not  feasible  to  mix  alumina  ce¬ 
ment  with  standard  Portland  cement 
except  within  very  narrow  limits. 
Other  studies  by  the  station  showed 
that  no  matter  how  well  cured  in 
water,  concrete  must  subsequently  be 
allowed  to  dry  thoroughly  and  harden 
before  being  exposed  to  the  action  of 
sulphate-bearing  waters  if  great  re¬ 
sistance  to  attack  is  to  be  expected. 
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The  addition  of  powdered  blast  fur¬ 
nace  slag  to  concrete  up  to  40  per  cent 
by  weight  apparently  had  little  or  no 
influence  on  the  strength  and  absorp¬ 
tion,  although  the  resistance  to  sul¬ 
phate  waters  was  increased  to  a  degree 
closely  proportional  to  the  quantity  of 
slag  added.  The  addition  of  ironite 
up  to  10  per  cent  of  the  weight  of  the 
cement  had  a  similar  effect.  The  life 
of  the  cement  in  sulphate  solutions 
was  increased  about  20  per  cent  by 
adding  4  per  cent  of  calcium  chloride. 
The  use  of  a  siliceous  material  in  the 
form  of  volcanic  ash  as  an  admixture 
increased  the  life  of  the  cement  nearly 
70  per  cent  when  as  much  as  20  per 
cent  by  weight  of  the  cement  was 
added.  Both  high  calcium  and  high 
magnesium  hydrated  lime  in  propor¬ 
tions  of  5  and  10  per  cent  and  water- 
gas  tar  in  the  proportion  of  5  per  cent 
gave  negative  results.  Twenty  per 
cent  of  water-gas  tar  caused  a  loss  in 
strength  of  more  than  50  per  cent,  al¬ 
though  the  life  of  the  specimens  in  the 
sulphate  waters  was  increased  about 
50  per  cent. 

Draintile. — The  Minnesota  station 
found  commercial  concrete  draintile  to 
be  subject  to  disintegration  by  the  or¬ 
dinary  sulphate  salts  found  in  some 
soil  waters  in  quantities  exceeding 
about  0.15  per  cent.  The  severity  of 
action  on  concrete  tile  of  pure  solu¬ 
tions  of  sulphates  of  magnesium  and 
sodium  was  found  to  be  somewhat 
proportional  to  the  strength  of  the 
solutions  up  to  1  per  cent.  Solutions 
of  from  1  to  9  per  cent  did  not  greatly 
hasten  the  action. 

Fence  posts. — Experiments  in  which 
water-gas  tar  was  used  in  varying 
proportions  with  creosote  as  a  timber 
preservative  at  the  Iowa  station  indi¬ 
cated  practically  no  failures  in  cotton¬ 
wood  posts.  The  Arkansas  station 
found  that  galvanized  metal  posts 
showed  no  deterioration  in  the  third 
year,  but  painted  metal  posts  showed 
rust  where  scratched.  Untreated  oak 
posts  and  posts  treated  by  dipping  in 
creosote  showed  decay  at  the  ground 
line.  Commercially  treated  pine  posts 
showed  no  decay.  The  Missouri  sta¬ 
tion  found  that  posts  given  a  five-hour 
double  tank  butt  treatment  in  creosote 
and  having  the  tops  painted  with  hot 
creosote  were  all  good  except  the  soft 
maple  and  sycamore  posts,  which 
failed  after  two  years. 

Rammed  earth. — Moisture  content  and 
the  rate  of  putting  the  earth  into  the 
molds  were  found  by  the  California 
station  to  be  factors  influencing  the 
strength  of  rammed-earth  structures. 


No  great  difference  was  observed  be¬ 
tween  the  strength  of  fine  sandy  loam 
and  clay  loam  material.  Fine-grained 
sedimentary  soil  with  a  high  colloidal 
content  acted  differently  from  other 
soils  under  stress.  The  rate  of  drying 
was  found  to  be  an  important  factor 
in  the  ultimate  strength  of  rammed 
earth  as  well  as  in  the  effect  of  straw 
in  reinforcing.  An  elastic  limit  of 
this  material  was  observed  in  compres¬ 
sion  tests  which  was  most  marked  in 
a  fine  sandy  loam. 

LAND  CLEAKING 

Slump  removal. — -The  total  cost,  includ¬ 
ing  clearing,  of  a  cord  of  stump-wood 
fuel,  tightly  piled,  was  found  by  the 
Minnesota  station  to  be  about  $4. 
This  included  labor,  57  per  cent ;  blast¬ 
ing  material,  31  per  cent ;  and  power, 
12  per  cent.  The  Alabama  station 
found  that  with  the  cost  of  explosive 
the  same  per  pound  the  final  cost  of 
removal  per  stump  was  nearly  dou¬ 
bled  for  each  increase  of  3  inches  in 
diameter.  In  loose,  friable,  and  soft 
soil  of  low  free-water  content  the  blast 
was  forced  into  the  earth  by  heavy- 
rooted  hardwood  stumps.  An  extra 
large  charge  heaved  the  soil  through 
the  roots  and  left  the  stump  intact. 
With  a  high  free-water  content  the 
soil  acts  as  a  shoulder  for  the  force 
of  the  blast  to  lift  against,  and  the 
line  of  expansion  of  the  blast  is  up¬ 
ward  after  a  relatively  small  down¬ 
ward  and  lateral  expansion.  Twenty 
per  cent  ammonia  dynamite  with  a 
speed  of  9,600  feet  per  second  was 
found  by  the  Alabama  station  to  be 
too  slow  for  stump  blasting  in  dry 
soils.  The  most  satisfactory  explosives 
were  the  30  and  40  per  cent  dyna¬ 
mites  having  speeds  of  12,000  and 
14,000  feet  per  second,  respectively. 
All  of  these  explosives  were  satisfac¬ 
tory  in  wet  soils. 

Stump  burners. — The  California  station 
developed  two  kinds  of  stoves  for 
burning  stumps,  viz,  the  so-called  Cali¬ 
fornia  stove,  which  is  a  return-flue 
type  which  burns  the  stump  from  the 
inside  by  first  burning  a  hole  in  the 
stump,  thus  causing  it  to  become  its 
own  stove,  and  the  barrel-type  stove, 
especially  for  hardwood  stumps,  in 
which  the  roots  are  blasted  out  and 
the  stump  split  sufficiently  to  cause 
it  to  dry.  It  is  then  burned  out  with 
a  can  over  the  top.  The  cost  of  clear¬ 
ing  land  of  oak  stumps  from  6  to  18 
inches  in  diameter  with  this  method 
was  considerably  less  than  with  the 
pulling  method. 
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FARM  FIRES 

Fire-fighting  equipment. — The  Alabama 
station  demonstrated  the  value  of  the 
pressure  water  supply  tank  for  fire 
fighting.  The  A -inch  nozzle  outfit  was 
;  found  to  be  the  most  desirable. 

Spontaneous  combustion  in  hay. — The  seat 
of  the  heating  and  subsequent  ignition 
of  green  hay  in  the  mow  was  found  by 
|j  the  Pennsylvania  station  to  be  in  a 
cone  of  compacted  hay  under  or  nearly 
under  the  point  where  the  hayfork 
dropped  the  hay.  Tearing  apart  and 
spreading  the  hay  as  dropped  by  the 
fork  secures  better  ventilation  and  pre¬ 
vents  the  forming  of  such  heat  pockets. 

SOIL  EROSION 

Run-off  and  erosion. — The  North  Caro¬ 
lina  station  cooperating  with  this  de¬ 
partment  showed  that  run-off  from  a 
fine. sandy  loam  soil  is  apparently  pro¬ 
portional  to  the  intensity  and  the 
amount  of  rainfall  rather  than  to  the 
amount  alone.  The  average  run-off 
was  found  to  be  35  per  cent  of  the 
rainfall  and  the  maximum  for  a  single 
rain  was  64  per  cent.  Erosion  fol¬ 
lowed  the  same  rule  to  some  extent, 
although  the  principal  controlling  fac¬ 
tors  appeared  to  be  cultivation  and 
the  character  of  the  vegetative  cover¬ 
ing  of  the  soil.  Fifty  per  cent  of  the 
annual  erosion  occurred  during  June 
when  cultivation  was  carried  on  and 
before  the  crops  had  made  material 
growth.  Grass  sod  was  found  to  be 
strikingly  efficient  in  decreasing  both 
run-off  and  erosion.  Corn  also  showed 
a  beneficial  effect  in  both  respects, 
whereas  erosion  was  increased  with 
cotton.  The  total  run-off  from  cotton 
soils  was  greater  than  that  from  the 
bare  soil. 

ECONOMICS  AND  SOCIOLOGY 

Taxation. — The  Kansas  station  found 
that  taxes  per  acre  on  farm  real  es¬ 
tate  increased  from  0.53  per  cent  of 
the  selling  price  in  1910  to  1.01  per 
cent  in  1923,  and  on  city  real  estate 
from  1.07  per  cent  to  2.29.  Educa¬ 
tion  was  responsible  for  63.9  per  cent, 
and  roads  and  bridges  for  21.3  per  cent 
of  the  increase  in  the  average  tax  levy 
between  1916  and  1918  and  1921  and 
1923  on  farm  real  estate.  In  the  case 
of  city  real  estate  63.7  per  cent  of  the 
increase  was  due  to  education  and  8 
per  cent  to  roads  and  bridges  and  al¬ 
leys.  The  total  levies  for  administra¬ 
tion  decreased  on  both  types  of  real 
estate,  the  decrease  for  farm  real  es¬ 
tate  being  6.2  per  cent  of  the  total 


increase  of  all  levies  and  that  for  city 
real  estate  2.6  per  cent.  Increased  ex¬ 
penditures  for  specific  improvements 
and  service  which  the  public  demanded 
rather  than  “  increased  cost  of  govern¬ 
ment  ”  have  been  the  cause  for  the 
increase  in  the  ratio  of  taxes  to  sell¬ 
ing  values  of  both  types  of  real  estate. 

Taxes  on  agricultural  lands  in  Texas 
increased  over  120  per  cent  from  1914 
to  1923.  A  study  made  by  the  Texas 
station  showed  that  the  State  and 
local  district  taxes  have  increased  129 
and  156  per  cent,  respectively,  since 
1914,  as  compared  with  90  per  cent  for 
county  taxes,  and  that  in  1923  more 
of  the  State  levy  was  used  for  public 
schools  and  pensions  and  a  greater 
proportion  of  the  district  levy  for 
roads  than  in  1914.  Of  each  dollar 
of  taxes  levied  in  1923,  35.1  cents  was 
for  State  purposes,  of  which  23.1  cents 
was  for  schools,  7.4  cents  for  benevo¬ 
lence,  and  4.3  cents  for  administration ; 
36.5  cents  was  levied  for  county  pur¬ 
poses,  of  which  16.2  cents  was  for  ad¬ 
ministration  and  20.3  for  roads;  and 

28.4  cents  was  levied  for  local  dis¬ 
tricts,  of  which  16.4  cents  was  for 
schools  and  12  cents  for  roads.  It  is 
pointed  out  that  an  element  of  serious 
danger  exists  in  the  large  State  levy 
due  to  the  absence  of  any  central 
equalizing  body  to  establish  a  uniform 
relation  between  the  assessed  and  the 
true  value  of  rural  lands  throughout 
the  State. 

Loans  to  farmers. — Farm  real  estate 
mortgages  were  found  by  the  Arkansas 
station  to  comprise  54  per  cent  of  the 
total  loans  to  farmers  and  farm  own¬ 
ers  in  that  State.  Federal  and  joint- 
stock  land  banks  made  39  per  cent  of 
such  loans,  farm  mortgage  companies 

21.5  per  cent,  and  commercial  banks 
11.7  per  cent.  Commercial  banks  are 
carrying  67.1  per  cent  and  merchants 
and  others  31.6  per  cent  of  the  short- 
time  loans  made  to  farmers.  Of  the 
Federal  and  joint-stock  land  bank 
loans  approximately  79  per  cent  were 
made  to  pay  mortgages  and  other 
debts  and  7.5  and  8.5  per  cent,  respec¬ 
tively,  for  the  purchase  of  lands  or  for 
buildings  and  improvements.  Of  com¬ 
mercial  bank  loans,  42.4  per  cent  were 
made  on  mortgages  of  real  estate,  live¬ 
stock,  and  crops ;  16.1  per  cent  on  real 
estate  alone;  7  per  cent  on  livestock 
alone ;  and  34  per  cent  on  personal  in¬ 
dorsement,  collateral,  etc.  The  use  of 
the  different  types  of  security,  how¬ 
ever,  varied  greatly  in  different  parts 
of  the  State.  Some  of  the  factors 
causing  the  high  rate  of  interest  in 
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the  State  were  found  to  be  the  sharp 
fluctuations  in  the  annual  value  of 
farm  crops,  the  one-crop  farming  sys¬ 
tem,  the  large  capital  requirements 
necessary  for  cotton  and  rice  as  com¬ 
pared  with  more  diversified  crops,  the 
large  number  of  small  banks,  the  small 
average  size  of  loans  resulting  in  high 
overhead  charges,  and  the  State’s 
method  of  financing  highways,  which 
has  naturally  reduced  the  margin  be¬ 
tween  appraised  valuations  and  the 
loans  on  farms. 

Profits  in  farming. — Variation  in  the 
value  of  tobacco  per  acre  due  to  yield 
and  quality  was  found  by  the  Virginia 
station  to  be  the  most  important  cause 
for  the  differences  in  earnings  on  dif¬ 
ferent  farms.  Area  in  tobacco,  in¬ 
come  from  supplementary  enterprises, 
and  good  returns  per  acre  from  sup¬ 
plementary  crops  were  also  important. 
Quality  and  yield  of  tobacco  were  af¬ 
fected  by  the  quantity  of  fertilizer 
applied,  and  the  building  up  of  the 
soil  by  proper  rotation  and  the  grow¬ 
ing  of  legumes  was  found  to  be  one  of 
the  most  effective  ways  of  increasing 
farm  returns. 

The  productive  work  units  per  man, 
the  ratio  of  expenses  to  receipts,  the 
volume  of  sales  per  hundred  acres, 
crop  yields,  and  the  ratio  of  value  of 
feed  fed  to  returns  from  livestock, 
were  found  by  the  Kentucky  station 
to  be  the  major  factors  in  influencing 
profits  on  270  farms  in  Union  and  Hen¬ 
derson  Counties.  Scoring  the  farms 
for  strong  points — a  point  being  given 
where  a  farm  was  10  per  cent  better 
than  the  average  for  one  of  the  above 
factors — showed  the  net  earnings  for 
the  52  farms  having  no  strong  points 
to  be  minus  $474,  whereas  those  for 
farms  having  one  to  five  strong  points 
each  were  $80,  $343,  $1,018,  $1,699, 
and  $2,062,  respectively. 

The  production  per  animal  unit,  ef¬ 
ficiency  in  the  use  of  man  labor,  value 
of  real  estate,  crop  yields,  and  the 
amount  of  pasture  used  to  carry  one 
animal  unit  were  found  by  the  Iowa 
station  to  be  the  most  important  fac¬ 
tors  in  the  profits  of  231  Warren 
County  farms. 

Farm  tenancy.— -In  1920,  25  per  cent  of 
all  farms  in  Virginia  were  operated  by 
tenants,  the  percentage  in  some  coun¬ 
ties  exceeding  50  per  cent.  With  a 
view  to  assisting  in  bringing  about 
fair  contracts  from  the  standpoint  of 
the  owner,  tenant,  and  the  future  of 
the  agriculture  of  the  State,  the  Vir¬ 
ginia  station  summarized  the  obtain¬ 
able  data  regarding  the  types  of  ten¬ 


ancy  in  the  State  and  the  chief  prac¬ 
tices  under  each  type.  Recommenda¬ 
tion  is  made  that  all  leases  be  in  writ¬ 
ing  and  for  a  sufficient  term  to  en¬ 
courage  the  tenants  to  build  up  the 
soil,  that  provision  be  made  for  pay¬ 
ment  to  the  tenant  at  the  expiration 
of  the  lease  for  unexhausted  improve¬ 
ments,  and  that  definite  plans  for  soil 
improvement  by  crop  rotation  and  the 
application  of  fertilizer  and  lime  be 
outlined. 

A  survey  of  1.034  farms  made  by 
the  Nebraska  station  showed  that  the 
most  common  routes  to  farm  owner¬ 
ship  were  as  follows :  Farm  boy,  ten¬ 
ant,  owner  29.7  per  cent;  farm  boy, 
hired  man,  tenant,  owner  25.2  per 
cent ;  farm  boy,  owner  14.8  per  cent ; 
and  farm  boy,  hired  man,  owner  5.5 
per  cent.  Less  than  one-sixth  of  the 
tenants  studied  owned  land  and  about 
two-thirds  expected  to  become  owners. 

Roadside  markets. — Fifty-nine  out  of 
100  farmers’  roadside  stands  studied 
by  the  Maryland  station  during  the 
summer  and  fall  of  1925  had  seasonal 
sales  of  from  $100  to  $500.  Average 
weekly  sales  of  $20  for  temporary 
stands,  and  total  yearly  sales  of  at 
least  $3,000  for  permanent  stands  were 
necessary  to  justify  their  operation. 
Thirty-six  per  cent  of  the  100  stands 
charged  less  than  city  retail  prices,  36 
per  cent  charged  city  retail  prices,  8 
per  cent  charged  more  than  city  prices, 
and  20  per  cent  were  irregular  as  to 
their  prices. 

Cooperative  marketing. — Marketing  costs 
in  1922  in  19  cooperative  livestock 
marketing  associations  studied  by  the 
Nebraska  station  ranged  from  6.56 
per  cent  of  the  total  receipts  for  hogs 
to  8.6  per  cent  for  calves;  terminal 
charges  varied  from  1.93  per  cent  of 
the  gross  receipts  for  hogs  to  4.15  per 
cent  for  calves  ;  transportation  charges 
from  3.49  per  cent  for  sheep  to  4.38 
per  cent  for  cattle;  and  local  ex¬ 
penses  from  0.87  per  cent  for  calves 
to  1.11  per  cent  for  sheep. 

Cooperative  shipping  associations 
studied  by  the  Wisconsin  station  paid 
approximately  92  cents  out  of  each 
dollar  of  gross  receipts  received  in 
1923  to  the  producers,  as  compared 
with  72  to  75  cents  paid  by  local  buy¬ 
ers.  Cooperative  commission  firms  by 
patronage  dividends  were  found  to 
have  reduced  commissions  from  20  to 
35  per  cent. 

The  cooperative  cream  pools,  the 
organization  of  which  began  in  Idaho 
in  1922,  were  found  by  the  Idaho  sta¬ 
tion  to  have  made  steady  growth  in 
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number,  membership,  and  volume  of 
cream  handled.  The  pools  have  re¬ 
duced  the  number  of  stations  or  buy¬ 
ers  in  their  territories  from  an  aver¬ 
age  of  3.6  to  1.4.  During  1925  the 
weighted  average  cost  of  operating 
the  stations  of  the  pools  per  pound 
of  butterfat  was  2.11  cents,  and  the 
average  price  paid  per  pound  of  but¬ 
terfat  was  4.7  cents  above  that  of  the 
local  stations.  The  quality  of  the 
cream  handled  in  three  of  the  larger 
%  pools  had  gradually  improved  each 
*  year, 

Marketing  of  cream. — The  establish¬ 
ment  of  sweet  cream  as  the  standard 
for  first-grade  cream,  payment  for 
cream  on  the  basis  of  the  price  of 
butter  produced,  the  development  of 
a  large  volume  of  high-quality  sweet- 
cream  butter  to  be  sold  under  a  one- 
brand  name,  and  the  formation  of  a 
creamery  federation  to  improve  man¬ 
ufacturing  methods  and  eliminate  un¬ 
fair  and  unsound  practices  were  the 
recommendations  made  by  the  Oregon 
station  as  the  result  of  a  study  of  the 
marketing  problems  of  the  creameries 
of  that  State. 

Tobacco  production  in  the  Connecticut  Val¬ 
ley. — A  study  made  by  the  Connecticut 
Storrs  station  showed  that  while  cigar 
consumption,  especially  of  the  grades 
using  Connecticut  Valley  tobacco,  had 
fallen  oft  greatly,  the  production  of  to¬ 
bacco  in  the  valley  had  increased  until 
the  number  of  years’  supply  in  the 
hands  of  dealers  and  manufacturers  on 
July  1  had  increased  from  1.3  years 
in  1918,  1919,  and  1920,  to  2.6  and  2.8 
years’  supply  in  1924  and  1925.  Im¬ 
mediate  readjustment  of  production 
was  advised  before  increased  stocks 
should  reduce  prices,  contract  credit, 
and  force  reduction  of  the  tobacco 
acreage. 

Berry  farming  in  Washington. — Berries 
alone  were  found  by  the  Washington 
station  to  be  less  profitable  than  ber¬ 
ries  and  poultry  combined  and  more 
profitable  than  berries  and  dairying, 
in  a  study  made  by  the  station  of 
berry  farming  in  the  western  part  of 
the  State.  The  average  cost  of  pro¬ 
ducing  a  pound  of  berries  in  1923  and 
1924  was  41/4  cents  for  blackberries, 
6%  cents  for  strawberries,  and  8% 
cents  for  raspberries,  the  raspberries 
being  produced  at  a  loss.  The  most 
successful  farms  were  those  having 
over  70  per  cent  of  their  capital  in¬ 
vested  in  land  utilized  as  fully  as 
possible. 

Massachusetts  apple  industry. — The  Mas¬ 
sachusetts  station,  in  a  study  covering 
the  farms  growing  75  per  cent  or  more 


of  the  marketable  apples  of  the  State, 
estimates  that  within  the  next  15  years 
the  commercial  apple  production  of 
the  State  will  be  doubled  and  that 
within  10  years  approximately  50  per 
cent  of  the  crop  will  be  produced  by 
100  growers.  With  the  existing  out¬ 
look,  it  is  of  utmost  importance  that 
new  markets  be  found  or  created ;  that 
attention  be  given  to  grading,  packing, 
and  marketing  in  order  to  meet  com¬ 
petition  ;  and  that  a  strong  organiza¬ 
tion  be  formed  for  advertising,  mar¬ 
keting,  and  creating  or  finding  new 
markets. 

Cost  of  production  of  peaches. — The  Ar¬ 
kansas  station  found  the  cost  per  acre 
of  developing  peach  orchards  to  bear¬ 
ing  in  that  State,  including  interest 
and  the  value  of  the  land,  to  be  $112 
in  the  Ozark  foothills  and  $121  in  the 
Highland  district.  The  total  cost  per 
acre  for  the  estimated  15-year  bearing 
life  of  an  orchard  was  found  to  be 
$1,119  and  $1,493,  respectively,  for  the 
two  regions.  The  average  cost  of 
producing,  harvesting,  and  delivering 
peaches  packed  for  shipment,  based  on 
1925  cost  receipts,  was  93  cents  for  the 
Ozark  district  and  92  cents  for  the 
Highland  district,  the  net  receipts  per 
acre  being  $87  and  $110,  respectively. 
Improvement  in  the  quality  of  trees, 
cultural  methods  and  marketing,  and 
the  bringing  about  of  a  more  eco¬ 
nomical  size  of  operating  unit  rather 
than  increase  of  acreage,  were  indi¬ 
cated  as  the  needs  of  the  industry  to 
enable  it  to  meet  future  competition. 

Cost  of  production  of  corn,  cotton,  and 
other  crops. — Several  States  during  the 
year  reported  results  of  cost-of-pro- 
duction  studies.  Cost  records  obtained 
by  the  Illinois  station  covering  the 
period  1913  to  1922  in  Hancock  and 
Franklin  Counties  and  the  period  1920 
to  1922  in  Champaign  and  Piatt  Coun¬ 
ties  showed  that  for  the  period  1920 
to  1922  the  net  cost  per  bushel  of 
producing  corn  was  $1.30  in  Franklin 
County,  48  cents  in  Hancock  County, 
and  58  cents  in  Champaign  and  Piatt 
Counties ;  that  of  wheat  $1.64,  $1.05, 
and  $1.16  per  bushel,  respectively ; 
that  of  oats  77,  45,  and  52  cents,  re¬ 
spectively  ;  and  that  of  clover  $9.15, 
$14.03,  and  $14.37  per  ton,  respectively. 
With  these  results  as  a  basis  four  and 
five-year  rotation  systems  were  worked 
out  by  the  station  for  the  sections 
represented. 

A  study  of  cost  of  producing  corn 
made  by  the  Ohio  station  on  25  farms 
in  Greene  County  during  1920  to  1924 
showed  that  the  average  cost,  includ¬ 
ing  interest,  of  growing  corn  up  to 
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harvesting  was  46  cents  per  bushel ; 
of  growing  and  harvesting  wheat  and 
oats,  94  and  50  cents  per  bushel,  re¬ 
spectively  ;  of  growing  and  harvesting 
hay,  $11.46  per  ton ;  and  of  producing 
clover  and  timothy  pasture,  $2.18  per 
animal  unit  per  month.  The  cost  of 
growing  and  harvesting  alfalfa  hay 
was  about  30  per  cent  less  than  that 
for  mixed  clover  and  timothy  hay. 
More  than  42  per  cent  of  the  cost  of 
growing  corn  was  for  labor  as  com¬ 
pared  with  22  and  26  per  cent,  re¬ 
spectively,  for  wheat  and  oats,  and  of 
the  total  labor  required  for  corn  up  to 
harvesting  70  per  cent  was  for  plow¬ 
ing  and  cultivating.  The  use  of  three 
and  five-team  plows  for  plowing  and 
two-row  cultivators  was  found  to  ma¬ 
terially  reduce  the  cost  of  producing 
corn.  Charging  labor  at  the  average 
rate  for  regular  labor,  husking  from 
the  stalks  cost  9.9  cents  per  bushel  as 
compared  with  11.2  cents  for  corn  cut 
by  hand  and  husked  from  the  shock. 
13.2  cents  for  corn  cut  with  binder 
and  husked  from  the  shock,  10.4  cents 
for  corn  cut  by  hand  and  shredded, 
and  12.5  cents  for  corn  cut  with 
binder  and  shredded. 

A  one-year  study  made  by  the  Mis¬ 
sissippi  station  in  Choctaw  County 
showed  the  costs  of  production  to  be 
15  cents  per  pound  of  lint  cotton,  76 
cents  per  bushel  of  corn,  exclusive 
of  rent,  41  cents  per  pound  for  butter- 
fat,  28  cents  per  dozen  for  eggs,  and 
15  cents  per  pound  for  dressed  pork. 
These  results  indicated  that  it  is  not 
advisable  to  use  land  and  labor  for 
corn  that  can  be  used  for  cotton  unless 
the  chance  is  as  good  of  producing 
15  bushels  of  corn  as  100  pounds  of 
lint  cotton  per  acre. 

Costs  of  producing  range  beef,  mutton,  and 
wool. — The  costs  per  hundredweight  of 
producing  beef  on  the  ranges  of  east¬ 
ern  Oregon  were  found  by  the  Oregon 
station  to  be  $9.27  for  weanling  calves, 
$8.70  for  yearlings,  $8  for  beef  cows, 
$9.75  for  grass  steers,  and  $11.50  for 
winter-fed  steers.  The  cost  per  year 
of  running  a  breeding  cow  on  the 
range  was  $27.10,  and  for  a  mixed 
herd,  $21.40  per  head. 

With  wool  at  40  cents  per  pound, 
it  costs  $9.24  for  100  pounds  to  raise 
feeder  lambs  and  $9.90  per  100  pounds 
to  raise  early  fat  lambs  in  the  same 
section.  With  feeders  at  $10,  fat 
lambs  at  $10.50,  fall  prices,  and  wool 
40  cents  per  pound,  sheep  paid  $8  a 
ton  for  hay,  $1.62  a  year  for  grass 
and  wages,  and  8  per  cent  on  livestock 
investment.  The  points  of  manage¬ 


ment  having  the  greatest  bearing  on 
the  profits  from  the  sheep  industry 
were  size  of  band,  adequate  finances, 
size  of  lamb  crop,  and  the  wool  clip 
per  head.  The  study  made  by  the 
station  brought  out  that  usually  about 
1,200  ewes  can  be  handled  satisfac¬ 
torily,  that  reasonable  profits  of  own¬ 
ers  having  less  than  a  50  per  cent 
equity  in  the  land  and  sheep  will  be 
absorbed  by  the  high  rate  of  interest 
required  on  loans,  that  a  lamb  crop 
of  85  per  cent  or  more  is  necessary 
to  insure  success  in  the  industry,  and 
that  while  the  Oregon  wool  clip  aver¬ 
ages  over  9  pounds  per  head,  averages 
of  12  pounds  and  over  have  been  got¬ 
ten  from  large  bands  by  careful 
culling  of  ewes  and  the  use  of  heavy 
shearing  bucks. 

Minnesota  potato  prices. — Most  of  the 
changes  in  the  prices  of  potatoes  were 
found  by  the  Minnesota  station  in  a 
study  covering  the  years  1899-1924  to 
be  explained  by  five  factors,  (1)  value 
of  the  dollar,  (2)  the  upward  trend  in 
the  value  of  potatoes,  (3)  production 
in  the  late-crop  States,  (4)  the  price 
of  potatoes  in  August,  and  (5)  the 
variation  in  quality.  The  seasonal 
variation  in  the  prices  of  potatoes  in 
Minneapolis  and  St.  Paul  from  1899 
to  1915  indicates  that  in  an  average 
season  prices  may  be  expected  to  be 
3.8  per  cent  below  the  average  for  the 
season  in  September,  11.4  per  cent 
below  in'  October,  then  to  increase  to 
approximately  the  average  in  January, 
and  to  11.1  per  cent  above  the  average 
in  April,  dropping  again  to  9.9  per 
cent  above  the  average  in  May.  It  is 
probable  that  crops  20  and  10  per  cent 
above  the  normal  in  the  27  late  potato 
States  will  result  in  Minnesota  prices 
being  29  and  17  per  cent  below  the 
normal,  while  crops  10  and  20  per  cent 
above  the  normal  will  raise  Minne¬ 
sota  prices  to  26  and  70  per  cent  above 
the  normal. 

Freight  rates  on  agricultural  commodities. — 

The  New  York  Cornell  station  con¬ 
structed  an  index  number  of  freight 
rates  based  on  50  rates  on  15  agri¬ 
cultural  commodities,  the  average  rate 
for  1913  being  taken  as  equal  to  100. 
This  index  number  declined  from  a 
yearly  average  of  104  in  1900  to  101 
in  1905,  remained  between  99  and  101 
in  1906  through  1917,  then  rose  rapidly 
to  177  in  1921,  and  dropped  to  160  in 
1922.  The  index  numbers  of  the  rates 
on  wheat  rose  from  100  for  1913  to  a 
yearly  average  in  1921  of  208  for  the 
Eastern  rate  group,  167  for  the  West¬ 
ern  group,  154  for  the  Mountain  Pa- 
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cific  group,  and  190  for  the  west  to 
east  shipments.  By  August,  1923,  the, 
index  numbers  for  the  several  groups 
had  declined  to  188,  143,  136,  and  166, 
respectively. 

Storage  of  grain  for  price  increases. — 

Winter  to  summer  storage  of  corn  was 
found  by  the  Iowa  station  to  cost 
about  15  cents  per  bushel.  The  use  of 
new  rat  and  weather  proof  cribs  re¬ 
duced  this  cost  to  12  or  13  cents  per 
bushel.  Year  to  year  storage  cost  an 
additional  6  cents  for  crib,  plus  0.5 
cent  per  month  for  interest,  insurance, 
etc.,  over  the  winter  to  summer  stor¬ 
age  cost.  It  was  found  that  as  a  gen¬ 
eral  rule  where  storage  facilities  have 
been  provided  they  should  be  used 
whenever  the  feed  production  exceeds 
104  per  cent  of  the  average. 

A  study  of  the  Kansas  City  price  of 
No.  2  hard  winter  wheat  from  1892U93 
to  1923-24  by  the  Kansas  experiment 
station  showed  that  there  are  definite 
tendencies  in  the  wheat  market  in  each 
month  of  the  year.  Three  potential 
weak  spots  were  apparent,  namely,  (1) 
June  to  August,  inclusive,  caused  by 
the  prospective  and  actual  movement 
of  the  new  crop  from  the  winter  wheat 
belt  of  the  United  States;  (2)  in  No¬ 
vember,  caused  by  the  movement  of 
the  new  Canadian  crop  and  the  spring 
wheat  crop. of  the  United  States;  and 
(3)  in  February  and  March,  caused  by 
the  movement  of  wheat  from  Argen¬ 
tina  and  Australia.  Three  potential 
strong  spots  were  also>  apparent, 
namely,  (1)  in  September  and  October, 
influenced  by  the  decreased  movement 
of  hard  winter  wheat  in  the  United 
States  and  from  competing  countries  ; 
(2)  in  January,  attributable  to  the 
closing  of  navigation  of  the  Great 
Lakes  and  the  lack  of  competition  from 
Argentina  and  Australia;  and  (3)  in 
April,  when  Argentina  and  Australia 
have  usually  passed  the  peak  of  their 
shipments. 

Cost  of  storing  potatoes. — The  combined 
cost  of  labor,  building  and  site,  equip¬ 
ment,  office  and  management,  and 
other  direct  costs  were  found  by  the 
Minnesota  station  in  a  study  of  71 
potato  warehouses  to  range  from  28.24 


cents  per  hundredweight  for  houses 
handling  5,000  hundredweight  to  18.57 
cents  for  houses  handling  80,000  hun¬ 
dredweight,  a  range  of  9.67  cents  per 
hundredweight  of  potatoes  handled. 
The  largest  range  was  3.40  cents  for 
building  and  site  cost,  with  labor 
second,  at  2.80  cents. 

Management  of  farmers’  elevators. — Costs 
of  operating  109  elevators  in  the  Min- 
neapolis-Duluth  area  for  the  crop  year 
1922-23  varied  from  1.7  to  13  cents 
per  bushel,  averaging  4.7  cents,  accord¬ 
ing  to  a  study  made  by  the  Minnesota 
station.  The  cost  of  operating  de¬ 
creased  rather  rap'dly  as  the  volume 
handled  increased  up  125,000  bushels 
and  gradually  above  that  volume. 
Ninety-five  per  cent  of  the  grain  was 
bought  for  cash.  Most  of  the  gross 
trading  profits  were  between  2  and  10 
cents  per  bushel,  averaging  6.7  cents. 
The  average  net  gain  of  all  elevators 
was  2  cents  per  bushel,  although  21 
had  net  losses  amounting  to  as  much 
as  4.6  cents  per  bushel. 

Rural  social  organization. — The  Wash¬ 
ington  station  found  that  of  the  36 
rural  neighborhoods  studied  only  6  had 
a  high  and  IS  a  medium  evaluation  of 
group  consciousness.  A  strong  group 
feeling  was  not  found  unless  there  was 
more  than  one  factor  or  force — church, 
school,  grange,  cooperative  organiza¬ 
tion,  etc. — creating  group  consciousness. 

Service  institutions  for  town  and  county. — 
Rural  living  standards  are  materially 
affected  by  the  high  school,  library, 
and  hospital  facilities  available,  but 
for  such  services  the  family  is  very 
largely  dependent  upon  community 
control.  The  Wisconsin  station,  in  a 
study  made  in  e’ght  towns  ranging  in 
population  from  1,350  to  2,898  and  the 
surrounding  communities,  found  that 
high  schools,  libraries,  and  hospitals 
of  good  working  unit  sizes  can  be 
maintained  with  the  population  and 
other  conditions,  represented  by  the 
communities  studied  by  service  areas 
of  41,  133,  and  200  square  miles,  re¬ 
spectively,  with  tax  rates  on  the  as¬ 
sessed  valuations  of  such  areas  for 
local  costs  of  3.7,  0.5,  and  1.1  mills, 
respectively. 
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METHODS  IN  FEEDING  EXPERIMENTS 3 

By  George  Haines 

Assistant  in  Experiment  Station  Administration,  Animal  Husbandry,  Office  of 

Experiment  Stations 


This  paper  is  based  on  a  study  of 
the  experiments,  the  publications,  and 
the  outlines  of  animal  husbandry  and 
dairy  projects  submitted  for  the  use 
of  Federal  funds.  It  concerns  mainly 
the  standards,  ideals,  and  methods  as 
expressed  in  different  types  of  feed¬ 
ing  trials,  their  avowed  purpose  and 
the  advances  which  they  make  pos¬ 
sible. 

Feeding  experiments  of  a  certain 
type  frequently  have  been  criticized. 
In  1908  a  committee  of  the  American 
Society  of  Animal  Nutrition,  composed 
of  H.  P.  Armsby,  H.  J.  Waters,  J.  H. 
Skinner,  and  H.  R.  Smith,  made  the 
following  statement  in  regard  to  the 
early  feeding  work  : 4 

“  The  earlier  work  in  animal  nutri- 
-  tion  was  perhaps  of  as  high  a  grade  as 
was  feasible  or  justified  when  the  in¬ 
sistent  demands  of  the  public  for  im¬ 
mediate  and  practical  results  and  the 
limited  funds  and  facilities  are  con¬ 
sidered.  When  we  come  to  study  the 
results,  however,  with  a  view  to  de¬ 
ducing  fundamental  principles,  we  can 
not  fail  to  be  impressed  with  the  im¬ 
perfections  of  the  work.  The  trials 
were  mostly  of  short  duration,  and 
involved  too  small  a  number  of  ani¬ 
mals.  There  is  a  notable  lack  of  exact 
information  regarding  the  breeding, 
quality,  age,  development,  and  condi¬ 
tion  of  the  animals  used,  and  only 
within  very  recent  years  has  any  at¬ 
tempt  been  made  at  estimating  the 
condition  or  finish  of  the  animals  at 
the  close  of  a  trial. 

“  The  absence  in  this  earlier  work 
of  a  broad,  well  thought  out  and  well 
correlated  plan  is  noteworthy.  The 
trials  were  usually  limited  to  a  com¬ 
parison  of  two  or  more  kinds  of  feed, 
or  of  varying  amounts  of  the  same 
feed,  or  a  contrast  of  the  gains  made 
with  feedstuff's  when  prepared  in  dif¬ 
ferent  ways.  Little  or  no  regard  was 
had  for  the  more  far-reaching  or  fun¬ 
damental  bearing  the  results  might 
have  had  upon  the  science  of  nutri¬ 
tion.” 


Fortunately  there  has  developed 
since  the  report  quoted  was  written  a 
very  large  and  highly  credible  amount 
of  investigation  directed  primarily  at 
the  theory  and  practice  of  animal  nu¬ 
trition,  which  has  made  important  con¬ 
tributions  to  the  knowledge  of  the 
principles  of  nutrition,  the  constitu¬ 
ents  and  special  properties  of  various 
feeding  stuffs,  and  the  presence  and 
importance  of  feed  accessories,  min¬ 
erals,  and  the  like,  which  probably  has 
marked  a  greater  advance  in  the  scien¬ 
tific  aspects  and  understanding  of  the 
subject  than  had  been  made  in  any 
similar  period  before.  American  in¬ 
vestigators  have  had  a  large  part  in 
this  advanced  work.  But  the  question 
is  as  to  the  effect  of  this  investigation, 
and  the  enlarged  viewpoint  which  it 
gives,  on  the  common  type  of  feeding 
experiment  which  does  not  aim  to  ad¬ 
vance  nutrition  principles  but  rather 
to  apply  them  in  practice  or  test  them 
in  relation  to  certain  feeds  and  ra¬ 
tions.  The  number  of  feeding  experi¬ 
ments  of  this  kind  has  shown  no  de¬ 
crease — actually  it  is  much  larger  than 
it  was  20  years  ago  and  relatively  it 
continues  to  constitute  a  large  feature 
of  animal  husbandry  work. 

Feeding  trials  have  been  generally 
improved  to  a  point  where  the  criti¬ 
cism  of  the  first  paragraph  of  the 
committee  report  cited  is  no  longer 
so  applicable.  The  duration  of  the 
feeding  trials  has  been  considerably 
lengthened  and  now  larger  numbers 
of  animals  are  included  in  the  lots. 
It  is  seldom  that  an  experiment  is  con¬ 
ducted  for  a  shorter  period  or  with 
fewer  animals  than  would  be  repre¬ 
sentative  of  sound  practice.  It  has 
become  quite  customary  to  repeat  feed¬ 
ing  trials  at  least  twice.  There  are 
few  experiments  which  do  not  provide 
for  the  greatest  possible  degree  of  uni¬ 
formity  in  breeding,  quality,  age,  de¬ 
velopment,  and  previous  management, 
and  in  feeding  among  the  animals  in 
each  lot  and  in  different  lots.  The 
importance  of  these  considerations  is 


3  A  paper  presented  at  the  meeting  of  the  American  Society  of  Animal  Production  at 
Chicago,  Nov.  26,  1926. 

4  Armsby,  H.  P.,  Waters,  H.  J.,  Skinner,  J.  H.,  and  Smith,  H.  R.  report  of  com¬ 
mittee  on  organization.  Amer.  Soc.  Anim.  Nutrition  [Proc.]  1908  :  3-13.  1909. 
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being  more  and  more  recognized.  Ani¬ 
mals  are  usually  graded  at  the  begin¬ 
ning  and  conclusion  of  a  comparison 
as  to  condition  and  finish.  Some  re¬ 
cent  projects  also  have  taken  into 
consideration  the  quality  of  the  meat 
produced,  not  only  from  the  stand¬ 
point  of  its  characteristics  after 
slaughter  but  also  after  ripening  in 
the  cooler  and  after  cooking. 

Feeding  eperiments  are  still  being 
carried  on  which  are  subject  to  the 
criticism  of  the  second  paragraph  of 
the  report  quoted  above.  Some  of 
these  experiments  are  lacking  in  cer¬ 
tain  essential  qualities  of  scientific  in¬ 
vestigation  and  at  best  give  results  of 
only  limited  or  temporary  value.  Fre¬ 
quently  they  consist  mainly  of  repeti¬ 
tions  of  tests  which  may  be  little  more 
than  demonstrations  of  the  compara¬ 
tive  value  of  individual  feeds  or  of  the 
experimenter’s  ability  as  a  feeder. 
There  still  persists  to  some  extent  a 
certain  type  of  feeding  trial  the  pri¬ 
mary  object  of  which  appears  to  be 
to  stimulate  popular  interest  and  to 
enlist  popular  support.  The  need  for 
such  work  at  this  stage  may  well  be 
questioned.  In  most  cases  it  appears 
to  be  merely  a  demonstration  with 
little  reason  for  confusing  or  classify¬ 
ing  it  with  experimental  work  designed 
to  discover  new  or  fundamental  facts. 

One  of  the  distinguishing  features  of 
scientific  investigation  is  the  skill  dis¬ 
played  in  discovering  and  classifying 
new  facts  so  that  they  may  be  co¬ 
ordinated  and  interpreted  in  relation 
to  established  principles.  Many  feed¬ 
ing  experiments  fulfill  this  require¬ 
ment,  but  there  are  still  some  which 
do  not  appear  to  take  into  account 
the  more  advanced  state  of  knowledge. 
There  are  altogether  too  many  experi¬ 
ments  which  appear  to  be  poorly  plan¬ 
ned,  poorly  interpreted,  and  are  ex¬ 
pected  to  answer  questions  which  they 
are  not  competent  to  answer  in  the 
light  of  our  present  knowledge.  Equip¬ 
ment,  methods,  or  technic  inadequate 
for  a  task  do  not  furnish  an  excuse 
for  mediocre  work.  Critical  judgment 
is  necessary  for  deciding  on  an  ex¬ 
periment  which  may  be  properly  car¬ 
ried  out. 

Among  the  projects  for  which  it  has 
been  proposed  to  use  Purnell  funds  are 
included  some  feeding  and  manage¬ 
ment  experiments  which  show  little  or 
no  advance  in  grade  or  method,  but 
propose  to  repeat  with  slight  varia¬ 
tions  and  without  improved  technic, 
experiments  which  have  been  made  in¬ 


termittently  for  many  years.  Too 
often  they  suggest  in  their  preparation 
a  lack  of  careful  consideration  of  the 
actual  objective  and  the  possibility  of 
its  attainment  in  the  experiment. 
They  are  not  so  limited  in  scope  that 
definite  information  relating  to  a  spe¬ 
cific  question  may  be  expected. 

Frequently  project  outlines  are  sub¬ 
mitted  which  have  as  their  purpose 
the  solution  of  the  problems  in  a  wide 
field  of  investigation  and  involve  many 
questions  which  should  be  taken  up 
step  by  step.  Examples  of  this  are 
found  in  outlines  for  investigations  on 
factors  influencing  the  quality  and 
palatability  of  meat.  Some  of  these 
plans  propose  to  determine  in  a  single 
project  the  effect  of  practically  all  of 
the  factors  influencing  the  character 
of  the  product.  Such  broad  projects, 
sometimes  enumerating  as  many  as  12 
to  15  objectives,  give  little  or  no  idea 
of  what  is  to  be  done.  A  project  hav¬ 
ing  fewer  objectives,  but  so  planned 
that  as  few  variables  as  possible  ac¬ 
count  for  all  the  differences  between 
individual  lots,  is  more  likely  to  result 
in  a  permanent  advance  in  knowledge. 

It  would  seem  hardly  necessary  to 
mention  the  importance  of  the  control 
of  variables  and  related  conditions 
were  it  not  for  the  fact  that  occasion¬ 
ally  experiments  are  proposed  which 
do  not  meet  the  requirements  in  this 
respect.  Examples  of  this  are  found 
in  experiments  in  which  lots  of  ani¬ 
mals  are  allowed  a  choice  of  feeds 
which  are  placed  in  separate  self-feed¬ 
ers,  no  means  being  provided  for  re¬ 
cording  the  feed  consumption  of  indi¬ 
vidual  animals. 

The  importance  of  a  clearly  written 
outline  of  the  exact  scope,  purpose, 
and  procedure  of  a  proposed  investiga¬ 
tion  has  been  demonstrated  and  is  gen¬ 
erally  recognized.  Such  an  outline 
should  have  a  specific  title  and  should 
state  definitely  and  simply  the  object 
of  the  experiment  and  how  the  vari¬ 
ables  are  to  be  controlled,  giving  as 
much  information  as  possible  on  the 
type  of  animals,  rations,  the  methods 
of  weighing  and  sampling,  and  a  list 
of  the  data  to  be  recorded.  Detailed 
plans  are  particularly  important  for 
the  use  of  assistants  helping  with  the 
project  and  for  the  information  of  de¬ 
partments  cooperating  in  the  investiga¬ 
tion.  One  of  the  most  desirable  and 
helpful  purposes  of  such  an  outline  is 
to  establish  in  the  investigator’s  mind 
the  exact  scope  of  the  problem  to  be 
attacked,  the  method  to  be  employed, 
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and  what  will  be  required  for  the  work 
at  the  outset  and  as  it  proceeds. 

In  case  of  long-continued  or  re¬ 
peated  experiments  it  is  especially  de¬ 
sirable  that  rather  frequent  periodic 
summaries  of  the  results  obtained  be 
made.  These  summaries  will  indicate 
where  the  results  are  leading,  and  the 
completeness  with  which  the  informa¬ 
tion  collected  is  fulfilling  the  purpose 
of  the  project.  The  time  at  which  the 
summaries  are  to  be  prepared  should 
be  planned  in  advance ;  otherwise  they 
are  likely  to  be  put  oft  under  the  pres¬ 
sure  of  other  work  until  the  project 
is  completed.  If  the  experiment  is 
properly  planned,  many  of  the  diffi¬ 
culties  in  conducting  it  and  analyzing 
the  results  are  minimized,  but  close 
observation  throughout  the  experiment 
is  necessary  as  an  aid  in  the  inter¬ 
pretation  of  the  results. 

The  usual  means  of  reporting  the 
results  of  feeding  experiments  consist 
in  comparing  the  relative  gains  in 
live  weight  made  in  different  lots,  and 
in  calculating  the  average  quantities 
of  feed  required  per  unit  of  gain.  In 
certain  more  refined  experiments,  and 
especially  those  dealing  with  young 
animals  in  growth  studies,  measure¬ 
ments  of  various  portions  of  the  body 
are  recorded.  The  market  grade  or 
relative  selling  price  is  also  frequently 
included.  More  recently  particular 
attention  has  been  paid  to  the  car¬ 
casses  of  the  fattened  animals  and  to 
the  quality  and  palatability  of  the 
meat.  This  marks  a  distinct  advance 
and  indicates  the  probable  future  trend 
in  animal  husbandry  experimentation. 

The  relative  significance  of  the  dif¬ 
ferences  observed  must  be  estimated 
and  the  meaning  of  the  differences 
must  be  analyzed  in  terms  of  other 
known  facts.  One  important  aid  in 
the  interpretation  of  the  results  of 
feeding  experiments,  viz,  the  statis¬ 
tical  analysis  of  the  data  and  the 
determination  of  their  actual  range  of 
variation  and  their  probable  error,  has 
frequently  been  overlooked.  In  work¬ 
ing  with  animals  whose  variable  is  an 
unknown  quantity  it  is  important  to 


ascertain  whether  differences  observed 
between  lots  are  due  to  the  variability 
of  individuals  or  to  the  experimental 
treatment.  Statistical  studies  by 
Mitchell  and  Grindley 5  of  the  gains 
made  by  animals  in  fattening  experi¬ 
ments  have  indicated  that  the  ap¬ 
proximate  average  coefficient  of  varia¬ 
bility  for  sheep  is  21  per  cent,  steers 
and  swine  17  per  cent,  and  poultry  16 
per  cent,  thus  making  it  necessary  to 
have  from  20  to  30  animals  per  lot  if 
it  is  desired  to  indicate  a  significant 
difference  of  10  per  cent  between  the 
gains  of  the  lots.  Cases  of  much 
greater  variability  have  been  observed 
which  would  necessitate  much  larger 
numbers  per  lot.  Maynard  and  Myers 
found  somewhat  less  variability  in 
milk  production  in  selected  groups  of 
dairy  cattle.6 

Biometry  is  beginning  To  be  used  in 
nearly  all  branches  of  agricultural  ex¬ 
periments  as  an  aid  to  the  interpreta¬ 
tion  of  their  results.  Statistical  treat¬ 
ment  of  the  data  obtained  in  agro¬ 
nomic  experiments,  which  are  quite 
comparable  with  feeding  experiments 
with  animals,  has  been  found  a  most 
valuable  aid  and  has  materially  as¬ 
sisted  in  the  progress  of  this  type  of 
work.  Statistical  studies  of  the  re¬ 
sults  of  feeding  experiments  should  be 
of  equal  value.7 

The  procedure  followed  in  a  feeding 
experiment  or  investigation  will  nat¬ 
urally  depend  on  the  nature  of  the 
problem  involved.  There  is  no  ad¬ 
vantage  in  overrefinement  in  a  simple 
comparative  trial ;  it  is  far  more  im¬ 
portant  that  complications  be  avoided, 
that  the  comparison  be  made  as  sim¬ 
ple  and  direct  as  possible,  with  suit¬ 
able  checks,  controls,  and  replications. 
It  should  find  its  justification  in  the 
need  for  it  in  the  light  of  what  is 
already  known  and  the  competence  of 
the  plan  of  the  investigation  to  give 
a  clear-cut,  decisive  result.  Such 
trials  may  not  contribute  to  the  knowl¬ 
edge  of  the  principles  of  nutrition,  but 
if  conscientiously  planned  and  exe¬ 
cuted  may  give  reliable  results  which 
have  a  tentative  value  for  the  condi- 


5  Mitchell,  H.  H.,  and  Grindley,  H.  S.  the  element  of  uncertainty  in  the  inter¬ 
pretation  of  FEEDING  experiments.  Ill.  Agr.  Expt.  Sta.  Bui.  165,  pp.  463-579,  illus. 
1913. 

6  Maynard,  L.  A.,  and  Myers,  W.  I.  the  refinement  of  feeding  experiments  for 
MILK  PRODUCTION  BY  THE  APPLICATION  OF  STATISTICAL  METHODS.  N.  Y.  Cornell  Agr.  Expt. 
Sta.  Bui.  397,  pp.  211-249,  illus.  1918. 

7  Of  the  numerous  publications  dealing  with  methods  of  measuring  variability  the  bulle¬ 
tins  of  the  Illinois  and  New  York  Cornell  experiment  stations,  already  referred  to  ;  a  brief 
paper  by  H.  H.  Love  on  The  importance  of  the  probable  error  concept  in  the  interpreta¬ 
tions  of  experimental  results  (Jour.  Amer.  Soc.  Agron.,  15  :  217-224,  1923)  ;  and  Statisti¬ 
cal  methods  for  research  workers,  by  R.  A.  Fisher  (239  pp.,  illus.,  Edinburgh  and  London, 
1925),  deserve  special  mention.  Student’s  method  described  in  Love’s  paper  depends  on 
paired  experiments  and  appears  to  deserve  wider  use  in  comparative  feeding  experiments. 
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tions  they  represent.  On  the  other 
hand,  feeding  experiments  which  have 
the  deeper  or  more  far-reaching  pur¬ 
pose  of  advancing  the  understanding 
of  the  principles  of  nutrition  in  prac¬ 
tice,  need  greater  refinement  and 
greater  care  in  planning.  It  is  to  be 
expected  that  they  will  be  deliberate, 
purposeful,  skillfully  devised  efforts  to 
shed  further  light  on  questions  remain¬ 
ing  in  doubt,  or  to  answer  new  ques¬ 
tions.  Their  studied  aim  ought  to  be 
to  make  as  substantial  a  contribution 
as  circumstances  will  permit. 

The  most  obvious  means  of  making 
advancement  appears  to  lie  in  an  im¬ 
provement  in  the  methods  employed  in 
conducting  the  experiments  and  in  in¬ 
terpreting  the  results.  There  are  still 
many  phases  of  the  methods  used 
which  are  not  based  on  sound  scien¬ 
tific  principles,  and  others  which  could 
be  improved.  Fundamental  studies  of 
methods  would  contribute  more  than 
continued  repetitions  of  experiments 
by  faulty  methods.  For  example,  in 
discussions  of  methods  of  weighing  it 
has  generally  been  recognized  that  fat¬ 
tened  animals  should  be  weighed  on  at 


least  three  successive  days  at  the  be¬ 
ginning  and  at  the  end  of  a  feeding 
period.  It  is  further  specified  that 
weighing  should  be  done  at  the  same 
time  each  day,  preferably  before  wa¬ 
tering.  There  seems  to  be  a  need  for 
definite  investigation,  however,  of  the 
relative  variability  in  weight  of  ani¬ 
mals  weighed  at  different  times  of  the 
day.  It  is  quite  possible  that  weights 
taken  after  watering  might  be  found 
less  variable  than  weights  taken  at 
some  other  time.  Recent  advances  in 
determining  the  quality  of  the  fattened 
animal  have  already  been  referred  to. 
While  some  valuable  preliminary  work 
has  been  done,  there  is  a  very  definite 
need  for  further  research  to  find  and 
to  measure  the  factors  which  deter¬ 
mine  quality  and  palatability  of  meat. 

Particular  attention  has  been  called 
in  this  paper  to  the  methods  used  in 
planning  and  conducting  feeding  ex¬ 
periments,  particularly  those  of  the 
simpler  kind,  in  the  hope  that  with 
further  study  and  refinement  in  meth¬ 
od  and  plan  these  experiments  will 
yield  results  of  more  general  and 
permanent  value. 


DEVELOPMENT  OF  HOME  ECONOMICS  RESEARCH  AT  THE  AGRICULTURAL  EXPERI¬ 
MENT  STATIONS  UNDER  THE  PURNELL  ACT 

By  Sybil  L.  Smith 

Assistant  in  Experiment  Station  Administration,  Home  Economics,  Office  of 
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PROVISION  FOR  RESEARCH  IN  HOME 
ECONOMICS 

A  survey  of  the  status  of  home  eco¬ 
nomics  research  in  the  agricultural 
experiment  stations  8  made  shortly  be¬ 
fore  the  Purnell  Act  went  into  effect 
showed  that  at  only  4  of  the  50  sta¬ 
tions  included  in  the  survey  was  re¬ 
search  being  conducted  in  the  de¬ 
partments  of  home  economics,  and  that 
17  stations  were  not  engaged  in  any 
research  which  had  direct  application 
to  home  economics.  In  some  of  the 
States  research  of  high  quality  was 
being  conducted  in  the  home  economics 
departments  of  the  land-grant  colleges, 
but  with  no  Federal  support. 

In  other  words,  in  the  program  of 
agricultural  research  financed  by  Fed¬ 
eral  funds  but  little  recognition  was 
given  to  the  farm  home  as  an  integral 
and  important  factor  in  the  agricul¬ 
tural  development  of  the  country. 
The  existence  of  such  a  situation  and 
the  need  for  correcting  it  were  tacitly 
recognized  in  the  wording  of  the  Pur¬ 
nell  Act  which  specified  that  the  funds 
were  to  be  used  for  paying  “  the 
necessary  expenses  of  conducting  in¬ 
vestigations  or  making  experiments 
bearing  directly  on  the  production, 
manufacture,  preparation,  use,  distri¬ 
bution,  and  marketing  of  agricultural 
products  and  including  such  scientific 
researches  as  have  for  their  purpose 
the  establishment  and  maintenance  of 
a  permanent  and  efficient  agricultural 
industry,  and  such  economic  and 
sociological  investigations  as  have  for 
their  purpose  the  development  and  im¬ 
provement  of  the  rural  home  and  rural 
life.” 

A  definite  impetus  toward  directing 
a  considerable  share  of  the  new  ap¬ 
propriations  to  research  in  various 
branches  of  home  economics  was  given 
at  the  St.  Louis  conference,  on  policies 
and  plans  under  the  Purnell  Act,  of 


representatives  of  the  Association  of 
Land-Grant  Colleges  and  Universities 
and  the  Department  of  Agriculture  in 
April,  1925.9  The  Secretary  of  Agricul¬ 
ture  in  his  address  before  the  confer¬ 
ence  emphasized  the  fact  that  for  the 
first  time  ample  authority  had  been 
given  for  carrying  on  investigations  in 
home  economics,  and,  in  recommending 
the  enlargement  of  cooperative  rela¬ 
tions  among  the  stations  and  with  the 
department,  expressed  the  opinion  that 
this  would  be  particularly  desirable  in 
the  relatively  new  fields  of  agricultural 
economics,  rural  sociology,  and  home 
economics.  This  was  recognized  in  the 
selection  of  projects  for  cooperative 
research,  for  of  the  six  adopted  two, 
the  vitamin  content  of  foods  in  rela¬ 
tion  to  human  nutrition  and  rural 
home  management  studies,  fall  quite 
definitely  within  the  scope  of  home 
economics  research. 

As  chairmen  of  the  special  commit¬ 
tees  to  formulate  plans  and  procedure 
for  these  projects,  two  home  economics 
leaders  were  appointed — Louise  Stan¬ 
ley,  chief  of  the  Bureau  of  Home  Eco¬ 
nomics  of  the  Department  of  Agricul¬ 
ture,  for  the  vitamin  project,  and  Anna 
E.  Richardson,  dean  of  the  home  eco¬ 
nomics  division  of  Iowa  State  College, 
for  the  rural  home  management 
studies.  A  third  project  selected  for 
national  cooperation,  a  study  of  the 
factors  which  influence  the  quality  and 
palatability  of  meat,  is  well  suited  to 
cooperation  between  the  departments 
of  animal  husbandry  and  home  eco¬ 
nomics,  and  representatives  of  home 
economics  departments  are  serving  on 
the  committee  in  charge  of  this 
project. 

ORGANIZATION  AND  ADMINISTRATION 
OF  HOME  ECONOMICS  RESEARCH 

At  the  institutions  in  which  the 
home  economics  department  is  at- 


8  Smith,  S.  L.  present  status  of  home  economics  research  at  the  agricultural 
experiment  stations.  In  United  States  Department  of  Agriculture,  Office  of  Experiment 
Stations,  Work  and  expenditures  of  the  Agricultural  Experiment  Stations,  1924,  pp.  33-42. 
1926. 

9  Allen,  E.  W-,  et  al.  report  on  the  agricultural  experiment  stations,  1925, 
p.  3.  Washington,  D.  C.  1926. 
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tacheel  to  the  same  administrative  di¬ 
vision  as  the  experiment  station,  the 
machinery  already  existed  for  includ¬ 
ing  home  economics  in  the  research 
program  of  the  station,  and  it  was  at 
these  institutions  that  the  work  was 
organized  with  the  least  delay.  At 
others,  arrangement  had  to  be  made 
on  the  basis  of  cooperation  between 
the  station  and  the  separate  home 
economics  department  of  the  college  or 
university,  with  the  understanding  that 
the  work  was  to  be  done  under  the 
supervision  of  the  director  of  the  ex¬ 
periment  station.  In  still  other  in¬ 
stances  it  became  necessary  to  organize 
within  the  station  a  new  department 
of  home  economics  research,  a  task 
requiring  time,  thought,  and  a  consid¬ 
erable  outlay  of  funds  for  equipment. 
Another  cause  of  delay  in  the  organi¬ 
zation  of  this  new  work  was  the  un¬ 
precedented  demand  for  trained  re¬ 
search  workers  in  this  field.  The  prob¬ 
lem  of  supply  and  demand  played  no 
small  part  in  the  decision  as  to  whether 
or  not  research  in  home  economics 
should  he  attempted  at  once,  in  the 
selection  of  the  type  of  research  to  be 
undertaken,  and  in  the  appraisal  of 
the  quality  of  the  work  already  started. 
In  appraising  the  accomplishments  of 
the  first  year  of  research  in  home  eco¬ 


nomics  under  the  Purnell  Act  these 
points  should  be  kept  in  mind. 

SCOPE  OF  THE  RESEARCH  PROGRAM 

The  scope  of  the  research  program 
in  home  economics  is  indicated  by  the 
following  list  of  all  projects  which 
were  definitely  approved  by  the  Office 
of  Experiment  Stations  up  to  and  in¬ 
cluding  November  1,  1926.  Since  com¬ 
paratively  few  projects  were  approved 
before  November  1,  1925,  the  tabula¬ 
tion  is  practically  a  record  of  the  proj¬ 
ects  organized  during  the  first  year  of 
administration  of  the  Purnell  fund. 

In  preparing  this  tabulation  it  seemed 
best  not  to  limit  it  to  projects  con¬ 
ducted  solely  by  home  economics  de¬ 
partments,  but  to  include  all  Purnell 
projects  which  seemed  to  have  a  bear¬ 
ing  upon  home  problems.  In  one  or 
two  instances  projects  are  being  con¬ 
ducted  jointly  by  the  home  economics 
department  and  some  other  depart¬ 
ment  at  the  station.  In  others  the 
home  economics  department  organizes 
and  conducts  the  research,  but  has  the 
cooperation  of  some  other  department 
in  furnishing  the  material  for  the 
work.  Such  cooperation  and  partici¬ 
pation  in  the  various  national  coopera¬ 
tive  projects,  have  been  indicated  in 
the  tabulation. 


Table  3. — Purnell  projects  applying  to  home  economics ,  1925-26 


Station 

Station  depart¬ 
ment  conducting 
the  research 

Other  depart¬ 
ments  or  stations 
cooperating  i 

Alabama _ 

Home  economics. . 

_ do _ 

N.  C.  P.  3 _ 

Do _ 

Animal  nutrition.. 

Do  .. 

Animal  industry  _ 

Do _ 

.  .  do _ .... 

N.  C.  P.  3 _ 

Arizona.. _ _ 

Home  economics.. 

Arkansas.  .  .  _ 

Agricultural  engi- 
n  e  e  r  i  n  g  and 
home  economics. 
Anatomy _ _  _ 

N.  C.  P.  4,  III.... 

California . . 

Colorado 

Home  economics 

Florida. 

..do _  ...  _ 

N.  C.  P.  3 _ 

Title  of  project 


A  quantitative  determination  of  the  vitamin 
content  of  collards  and  of  turnip  tops,  and 
the  destruction  of  the  vitamin  by  heat  and 
oxidation. 

A  study  of  the  relative  quality  of  soft  pork  and 
hard  pork  and  their  products. 

Effect  of  minerals  on  growth,  reproduction, 
and  ash  content  of  white  rats. 

Factors  affecting  the  vitamin  B  content  of 
plant  products. 

Baking  projects  with  Arizona  wheats  beginning 
with  strains  of  Early  Baart  wheat. 

Basic  factors  in  farm  home  planning. 

Relation  of  fertility  to  nutrition  in  the  Mam¬ 
malia. 

Baking  flour  mixtures  at  high  altitudes. 

Determination  of  whether  chlorophyll,  chloro¬ 
phyll  alpha  and  beta,  and  the  petroleum- 
ether  extracts  of  the  yellow  pigments  of 
alfalfa  can  be  used  as  a  source  of  vitamin  A  in 
animal  nutrition. 


""^^oo^^on^vith  other  departments  within  the  station  is  designated  by  the  name  of  the  departmen  t 
and  participation  in  the  national  cooperative  projects  as  follows: 

N.  C.  P.  3  The  vitamin  content  of  food  in  relation  to  human  nutrition. 

N.  C.  P.  4 — Rural  home  management  studies: 

I.  Food  consumption  and  expenditures  of  farm  families. 

II.  Present  use  of  time  by  farm  home  makers. 

III.  Efficiency  studies  of  the  household  plant. 

IV.  Standards  of  living  and  expenditures  of  farm  families. 

N.  C.  P.  6 — Factors  which  influence  the  quality  and  palatability  of  meat. 
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Table  3. — Purnell  projects  applying  to  home  economies,  1925-26 — Continued 


Station 

Station  depart¬ 
ment  conducting 
the  research 

Other  depart¬ 
ments  or  stations 
cooperating 

Florida. 

Do _ 

_ do _ _ 

Do.-.  . 

-do 

Georg  ia...  . 

-do 

N.  C.  P.  4,  I.. 

Do _ 

_ do  _ 

N.  C.  P. 3 _ 

Do _ 

Horticulture _ 

Idaho _  . 

Do..- 

Home  economics.  _ 
do 

N.  C.  P.  4,  II _ 

N.  C.  P.  4,  I _ 

Illinois _ _ 

.do 

N.  C.  P. 3 _ 

Do _ 

,  .do  . 

. do  .  . 

Iowa  _  .. 

_ do.  .  . 

N.  C.  P.  4,  III. 

Do _ 

do 

Agricultural  and 
electrical  engi¬ 
neering. 

N.C.P.3.  Vege¬ 
table  crops. 

Do-.- 

.do 

N.  C.P.3.  Vege¬ 
table  crops. 

Do _ 

_ do _ 

N.C.P.3.  Apiary . 

Do _ 

.do 

Animal  husband¬ 

ry. 

Do _ 

.do 

Chemistry  and 
horticulture. 

N.  C.  P.  6.  Ani¬ 

Do... 

do 

mal  husbandry. 

Do _ 

_ do _ 

N.  C.  P.4,  IV_._. 

Kansas _ 

Do _ 

_ do _ 

_ do _ 

N.  C.  P.4,  II _ 

Do _ 

.do.  .  . 

Do _ 

....do  .  . 

N.  C.  P. 3 _ 

Do _ 

.do 

Physics 

Do _ 

_  _do  .  . 

N.  C.  P.  6.  Animal 

Kentucky  .  . 

.do 

husbandry  and 
chemistry. 

N.  C.  P. 3 _ 

Do _ _ 

.  .  do  .  . 

Do _ 

_ do _ 

N.  C.  P. 3 _ 

Louisiana _ 

Chemistry.  .  .  __ 

_ do  ..  . 

Maryland  .. 

Home  economics  _ 

Massachusetts. 

.  __  do .  . 

Do _ 

Horticulture. 

Do _ 

Michigan . 

Home  economics.. 

N.  C.  P.  3 

*bo . 

. do _ 

N.  C.  P.3.  Horti- 

ticulture. 

Title  of  project 


A  study  to  determine  tbe  apparent  prevalence 
of  nutritional  diseases  in  rural  school  children 
between  the  ages  of  6  and  12  years  in  five 
representative  counties  in  Florida. 

Determination  and  identification  of  the  organ¬ 
isms  which  cause  spoilage  of  canned  vege¬ 
tables  in  the  South. 

Study  of  the  factors  affecting  the  jellying  of 
kumquats,  loquats,  roselle,  and  guava. 

Food  habits  of  Georgia  rural  people. 

Vitamin  content  of  turnip  greens,  collards, 
peaches,  and  cantaloupes. 

Utilization  of  surplus  fruits  and  vegetables  and 
their  by-products. 

Present  use  of  time  by  home  makers. 2 

Food  consumption  and  food  expenditures  of 
farm  families  in  relation  to  standards  of 
requirement  and  income. 

The  distribution  of  vitamin  B  in  the  kernels  of 
unmilled  cereal  grains. 

The  effect  of  milling  processes  on  the  vitamin 
B  content  of  cereal  products  used  for  human 
food. 

The  application  of  electricity  in  the  farm  home. 


The  vitamin  content  of  vegetables  'as  affected 
by  cultural  methods  and  degree  of  maturity 
(tomatoes  to  be  studied  first) . 

The  vitamin  content  of  vegetables  as  affected 
by  storage  (squash  and  carrots  to  be  studied 
first) . 

The  vitamin  content  of  honeys  as  affected  by 
their  preparation  for  the  market. 

Nutrition  studies  with  meats  to  determine  the 
effects  on  bodily  vigor,  reproduction,  and 
lactation  of  feeding  a  high  level  of  meat  in  the 
diet. 

The  mineral  content  of  vegetables  as  affected 
by  the  method  of  cooking. 

Factors  influencing  the  quality  and  palatability 
of  meat.  A  study  of  the  influence  of  age  and 
sex  on  the  quality  and  palatability  of  beef. 
Subproject.  A  study  of  the  quality  and  palata¬ 
bility  of  beef  after  cooking. 

Study  of  consumption  habits  of  Iowa  farm 
families. 

Time  study  of  infant  care.3 

Utilization  of  calcium  and  phosphorus  from 
fresh,  dried,  and  evaporated  milk. 

The  vitamin  content  of  the  diet  in  relation  to 
human  nutrition: 

1.  Factors  affecting  seasonal  variation  in 

the  growth  curve  of  children. 

2.  Vitamin  content  of  cabbage,  sauerkraut, 

relishes,  celery  cabbage,  cherries, 
peaches,  rhubarb,  and  string  beans. 

Protective  value  of  certain  clothing  fabrics. 

Influence  of  feed  on  cooking  quality  of  meat  of 
grass  fat  cattle  (tenderness  and  color  of  cooked 
beef  from  grass  fat  steers  and  similar  animals) . 

An  investigation  of  the  vitamins  of  kale. 

An  investigation  of  the  metabolism  of  obesity. 

The  vitamins  of  mustard  greens. 

A  study  of  the  vitamin  B  content  of  mustard 
and  turnip  greens,  collards,  and  lettuce.4 

Housing  in  relation  to  farm  labor  turnover. 

Food  consumption  of  school  children  in  rela¬ 
tion  to  health. 

Extraction  of  fruit  juices  in  manufacture  of 
fruit  jellies. 

Manufacture  and  preservation  of  cranberry 
products. 

The  vitamin  content  of  some  commercially 
canned  vegetables  (starting  with  peas). 

The  vitamin  A  and  B  content  of  certain 
blanched  and  unbianched  vegetables  (start- 
with  lettuce). 


4  Discontinued  July  1,  1926. 


2  Completed  July  2,  1926. 


3  Completed. 
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Table  3. — Purnell  projects  applying  to  home  economics ,  1925-26 — Continued 


Station 

Station  depart¬ 
ment  conducting 
the  research 

1 

Other  depart¬ 
ments  or  stations  I 
cooperating 

Michigan _ __ 

Home  economics  . 

Do _ 

Minnesota _ 

Home  economics  . 

Do _ 

_ do _ 

N.  C.  P.  4,  IV. 

Do . . 

...  .do... .  ... 

Farm  manage¬ 
ment. 

N. C. P.6.  Animal 

Do _ 

husbandry. 

Mississippi _ 

Home  economics.. 

N.  C.  P.  4,  I _ 

Do _ 

_ do _  -. 

_ do _  _ _ 

Missouri . 

_ do _ 

Do... 

_ do.  _ _ _ 

N.  C.  P.  6..__. _ 

Do _ 

_ do _  ... 

N.  C.  P.  3 _ 

Do . 

Agricultural  chem¬ 
istry  and  ani¬ 
mal  husbandry. 
Home  economics  . 

Montana _ 

Do . 

_ do _ ...  ... 

Do _ 

_ do _ _ 

N.  C.  P.  3 . 

Nebraska 

_ do _ 

N.  C.  P.  4,  III _ 

Do _ 

_ do _  .  .. 

_ do . . . 

Do _ 

_  ...do  _ 

N.  C.  P.  4,  II _ 

Do . 

_ do _ 

N.  C.  P.  4,  III _ 

Do _ 

.  ...do.... _ 

_ do . 

Do . 

Rural  economics.. 

New  Hampshire 

Home  economics. . 

1 

Nutrition  Labo¬ 

New  Jersey.  .  . 

Chemistry _ 

ratory  of  Carne¬ 
gie  Institution. 

N.  C.  P.  3. . . 

Do . 

_ do  _ 

New  York 

Home  economics. . 

N.  C.  P.  4, 1 . 

(Cornell). 

Do . 

_ do _ _  . 

_ do  _ 

Do  .  . 

_ do  _ 

N.  C.  P.  3.  Poultry 

N.  C.  P.  3.  Vege¬ 
table  gardening. 

N.  C.  P.  4,  I . 

Do.. 

_ do  _ _ 

North  Carolina. 

_ do _ 

Do _ 

Rural  economics . . 

N.  C.  P.  4,  IV _ 

North  Dakota.. 

Animal  industry 

N.  C.  P.  6 _ 

Ohio  _ 

and  home  eco¬ 
nomics. 

Home  economics  . 

Title  of  project 


Effect  of  the  antirachitic  factor  and  ultra¬ 
violet  irradiation  on  calcium  metabolism  of 
women. 

Environmental  factors  affecting  the  rural  home. 

The  influence  of  the  vitamins  on  the  utilization 
of  iron  and  other  compounds  from  food  ma¬ 
terials  for  blood  formation  and  regeneration. 

A  quantitative  and  qualitative  study  of  farm 
homes  in  Minnesota  with  special  emphasis- 
on  the  influence  of  the  farm  upon  the  man¬ 
agement  of  the  home  and  the  life  of  the 
family. 

A  study  of  methods  of  preparing  pork  products,. 

A  preliminary  study  of  rural  living  in  Minne¬ 
sota. 

A  study  of  the  food  habits  of  people  in  two 
contrasting  areas  in  Mississippi. 

Food  consumption  and  expenditures  for  food, 
of  negro  tenants  in  the  Yazoo-Mississippi 
Delta. 

Use  of  various  forms  of  yeast  and  various  proc¬ 
esses  in  making  bread  from  Missouri  soft 
wheat  flour.6 

A  study  of  effect  of  temperature  and  time  of 
cooking  on  quality  and  palatability  of  meat. 

Influence  of  method  of  handling  foods  on  their 
vitamin  content.  (1)  The  vitamin  content 
of  home-cooked,  home-canned,  and  commer¬ 
cially  canned  foods.  (2)  Physical  and  chemi¬ 
cal  properties  of  plant  juices  possessing  anti¬ 
scorbutic  properties  and  of  those  having  lost 
their  potency  as  a  result  of  methods  of  hand¬ 
ling. 

The  relation  of  diet  to  bodily  activity  and  to> 
capacity  to  withstand  unfavorable  circum¬ 
stances. 

Standards  of  living  in  Montana  public  school. 
dormitories.6 

Food  preservation:  I,  vegetables. 

The  vitamin  content  of  vegetables  in  winter- 
storage  (beginning  with  cabbage) . 

Water  carried  for  household  purposes. 

Lighting  with  portable  lamps. 

Routine  and  seasonal  work  of  the  housekeeper.. 

Kerosene  cooking  stoves. 

The  Nebraska  rural  kitchen. 

Costs  and  standards  of  living  on  Nebraska 
farms. 

Studies  in  human  nutrition.— Caloric  values  of. 
foods. 

Influence  of  soil  composition  and  treatment  on- 
vitamin  content  of  food  plants. 

Influence  of  soil  composition  and  treatment  on. 
the  ash  content  of  food  plants. 

Fcod  consumption  of  farm  and  village  families. 
A  study  in  consumers’  demand. 

Index  numbers  of  money  cost  of  living  in  small 
towns  and  on  farms  in  New  York  State. 

The  antirachitic  value  of  egg  yolk  and  the  effect 
of  the  food  of  the  hen  and  other  conditions 
on  this  factor  in  the  yolk. 

Determination  of  the  relative  vitamin  content 
of  certain  foods  and  the  changes  which  take 
place  in  the  process  of  preparation:  (1)  car¬ 
rot's,  (2)  tomatoes. 

Kind  and  source  of  food  consumed  by  North 
Carolina  farm  families.7 

A  study  of  the  standard  of  living  in  Wake 
County,  N.  C. 

Factors  influencing  the  quality  and  palatability 
of  meat.  Methods  of  cooking  meats. 

The  effect  of  the  use  of  salt  in  cooking  vege¬ 
tables.8  * 


7  Completed  July  30,  1926. 

8  Completed  Oct.  5,  1826. 


8  Completed  June  22,  1926. 

6  Discontinued  June  1,  1926. 
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Station 


Station  depart¬ 
ment  conducting 
the  research 


Other  depart¬ 
ments  or  stations 
cooperating 


Title  of  project 


Ohio.. 

Do 

Do 

Do. 


Home  economics. 


Home  economics 
and  rural  eco¬ 
nomics. 

Home  economics.. 
Agronomy _ 


N.  C.  P.  4,  IV _ 


Phosphorus  intake  of  the  preschool  child,  as 
shown  by  a  dietary  study  made  by  the  indi¬ 
vidual  method.8 

A  study  of  the  cost  of  family  living  on  Ohio 
farms. 

The  basal  metabolism  of  young  women. 

The  milling  and  baking  qualities  of  Ohio 
wheats. 


Oklahoma. 


Do. 


Oregon _ 

Rhode  Island. 
Do _ 


South  Carolina- 
South  Dakota 
Do . . 


Do. 


Tennessee. 

Do.... 
Texas _ 


Utah. 


Do.. 
Vermont  . 


Do.. 

Virginia. 


Do _ 

Washington... 
West  Virginia  . 


W  isconsin . 

Do.... 

Do.... 


Wyoming. 

Do.... 


Home  economics. . 


Chemistry  . 


Home  economics. 

_ do _ 

Chemistry _ 


Home  economics. 

_ do _ 

_ do _ 


.do. 


Chemistry _ 

_ do _ 

Agricultural  chem¬ 
istry. 

Home  economics . . 


Animal  industry. 
Home  economics. 


.do... 

.do... 

.do... 

.do... 


.do. 


Agricultural  bac¬ 
teriology  and 
chemistry 
Home  economics.. 


.do. 


Rural  life- 


N.  C.  P.  3 _ 


N.  C.  P.  4,  II. 
_ do _ 


_ do _ 


N.  C.  P.  3. 


N.  C.  P.  4,  III... 


N.  C.  P.  3... 


N.  C.  P.  4,  I _ 

N.  C.  P.  4,  IV... 


N.  C.  P.  4,  I. 


N.  C.  P.  4,  II. 


Horticulture  Ex¬ 
tension. 


N.  C.  P.  3.  Horti¬ 
culture. 

N.  C.  P.  4,  I _ 


N.  C.  P.  4, 1. 


The  farm  woman’s  part  in  establishing  the  eco¬ 
nomic  status  of  the  family  by  her  standard 
of  management,  with  special  reference  to 
clothing. 

Relation  of  wave  length  to  synthesis  of  plant 
vitamins  and  comparison  of  rate  of  vitamin 
synthesis  and  photosynthesis  and  of  vitamin 
content  and  chlorophyll  content. 

Present  use  of  time  by  farm  home  makers. 

Use  of  time  by  rural  home  makers. 

Analytical  investigation  of  the  nutrient  content 
of  common  vegetables. 

Leisure  and  how  used  by  farm  families  in  South 
Carolina. 

Kind  and  quality  of  material  in  women’s  coats 
from  typical  retail  stores  of  the  State. 

Study  of  the  vitamin  C  content  of  vegetables 
canned  in  the  pressure  cooker  (Swiss  chard, 
spinach,  and  asparagus  to  be  tested  first). 

Use  of  labor-saving  devices  in  the  preparation 
of  meals. 

Garlic  odor  and  flavor  in  milk. 

The  nature,  origin,  and  function  of  “bios.” 

Variations  in  vitamin  content  of  Texas  food 
(corn  meal,  sweet  potatoes,  grapefruit, 
honey) . 

Factors  affecting  penetration  of  ultra-violet 
rays  of  the  sun  through  animal  and  vegetable 
fiber. 

Food  habits  of  Utah  families. 

Study  of  methods  of  household  budgeting  and 
accounting. 

Nutritive  value  of  milks. 

An  investigation  of  food  expenditures  and 
dietary  standards  of  rural  families  in  Virginia. 

The  relation  of  housing  to  the  health  of  the 
family  in  rural  homes. 

A  study  of  the  present  use  of  time  by  farm 
homemakers  in  the  State  of  Washington. 

An  investigation  for  developing  methods  for 
the  economic  utilization  of  surplus  food 
products,  with  special  reference  to  the  prob¬ 
lems  of  the  home.  Standardization  of  cherry 
preserves. 

The  antiscorbutic  content  of  tomatoes  from 
different  sources  and  produced  under  differ¬ 
ent  conditions. 

Studies  of  food  expenditures  of  farm  families 
in  Wisconsin. 

Improving  the  quality  of  sauerkraut. 


Baking  qualities  and  methods  of  baking 
Wyoming  flour. 

A  study  of  food  expenditures  and  consumption 
of  farm  families. 


8  Completed  Oct.  5,  1926. 


The  tabulated  list  includes  a  total 
of  105  projects  from  41  States.  In 
36  stations,  as  compared  with  4  before 
the  Purnell  funds  became  available, 
home  economics  departments  are  con¬ 
ducting  a  total  of  82  projects.  In  4 
additional  stations  it  seemed  advis¬ 


able,  for  the  first  year  at  least,  to  allo¬ 
cate  funds  for  research  in  foods  and 
human  nutrition  to  the  chemistry  de¬ 
partment  rather  than  to  set  up  a 
division  of  home  economics  research  or 
arrange  for  cooperation  with  the  home 
economics  department  at  the  State 
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college  or  university.  These  stations 
contribute  a  total  of  6  projects.  The 
remaining  16  projects  from  14  States, 
including  1  State  not  in  the  above 
classification,  were  not  undertaken  for 
the  purpose  of  making  a  direct  con¬ 
tribution  to  home  economics,  but  may 
be  expected  to  yield  results  of  interest 
and  application  to  various  branches  of 
this  field.  Undoubtedly  many  more 
projects,  particularly  those  dealing 
with  problems  of  rural  sociology, 
might  be  included  as  satisfying  this 
criterion.  Of  the  small  number  of  7 
States  not  listed  as  contributing  Pur¬ 
nell  projects  of  application  to  home 
economics,  1  was  inaugurating  re¬ 
search  in  home  management  and  an¬ 
other  was  in  search  of  a  research 
worker  at  the  time  of  writing.  The 
misgivings  of  those  who  feared  that 
home  economics  research  would  re¬ 
ceive  scanty  support  at  the  stations  if 
a  definite  allocation  of  funds  were 
not  written  into  the  act  should  be 
allayed  by  the  generous  support  given 
this  new  work  from  the  beginning. 

CLASSIFICATION  OF  PROJECTS 

Classifying  the  projects  under  the 
three  main  divisions  of  food  and  nu¬ 
trition,  rural  home  management  stud¬ 
ies  (including  food  expenditure  and 
consumption),  and  clothing  and  tex¬ 
tiles,  one  finds,  as  was  to  be  expected, 
food  and  nutrition  leading  with  a  total 
of  65  projects.  Rural  home  manage¬ 
ment  follows,  with  37  projects,  and 
the  new  and  almost  unexplored  field 
of  textile  and  clothing  research  con¬ 
tributes  3  projects. 

Of  the  65  projects  in  food  and  nu¬ 
trition,  24  in  17  States  come  under 
the  head  of  project  3  of  the  national 
cooperative  projects,  the  vitamin  con¬ 
tent  of  foods  in  relation  to  human 
nutrition,  and  5  under  project  6, 
factors  which  influence  the  quality 
and  palatability  of  meat.  Project  4, 
rural  home  management  studies, 
claims  29  of  the  37  projects  in  this 
field.  Of  these,  10  are  classified  under 
subproject  I  (see  footnote,  p.  90),  7 
under  subproject  II,  7  under  subproj¬ 
ect  III,  and  5  under  subproject  IV. 
The  formulation  of  these  various  proj¬ 
ects  in  rural  home  management  was 
doubtless  the  incentive  to  the  under¬ 
taking  of  this  comparatively  new  type 
of  research  at  so  many  places.  In  this 
perhaps  more  than  in  any  other  sub¬ 
ject  cooperation  with  other  stations 
and  with  the  Bureau  of  Home  Eco¬ 


nomics  of  the  Department  of  Agri¬ 
culture,  which  is  doing  intensive  work 
in  this  field,10  is  not.  only  advisable 
but  almost  imperative. 

Not  only  have  the  stations  partici¬ 
pated  in  the  national  cooperative  proj¬ 
ects  but  there  has  been  evidence  also 
of  friendly  cooperation  within  the  sta¬ 
tions.  No  less  than  11  station  depart¬ 
ments  are  listed  as  cooperating  in  one 
or  more  projects  conducted  by  the 
home  economics  departments,  and  the 
list  of  other  departments  conducting 
research  of  application  to  home  eco¬ 
nomics  numbers  almost  as  many.  Of 
these  the  chemistry  departments  con¬ 
tribute  the  largest  number  of  projects,. 
10,  chiefly  vitamin  studies.  In  this 
connection  it  is  interesting  to  note  that 
in  the  selection  of  research  workers- 
several  of  the  home  economics  depart¬ 
ments  have  recognized  that  the  best 
training  for  certain  types  of  research 
in  home  economics  at  the  present  time 
is  to  be  found  in  the  basic  sciencesy 
and  have  made  their  appointments: 
from  among  those  whose  training  has 
been  in  economics,  biological  chem¬ 
istry,  etc.,  rather  than  home  economics. 
The  ideal  qualifications  would  of 
course  include  both  the  fundamental 
sciences  and  home  economics. 

PROGRESS  AND  RESULTS 

Of  the  total  of  105  projects  listed: 
only  8  are  reported  as  having  been 
discontinued  or  completed  before 
November  1,  1926.  This  is  a  good  in¬ 
dication  that  undue  haste  has  not  been 
made  in  the  selection  or  development 
of  projects.  In  the  majority  of  cases- 
the  work  had  not  reached  a  point  at 
the  end  of  the  first  year  at  which  a 
satisfactory  progress  report  could  be 
made.  For  much  of  the  nutrition  work 
laboratories  had  to  be  organized  and 
experimental  colonies  of  rats  and 
guinea  pigs  established.  The  rural 
home  mahagement  studies,  involving 
the  collection  of  a  large  amount  of 
data  over  a  considerable  period  of  time, 
have  gone  no  further  in  most  instances- 
than  the  collection  of  the  data  for 
subsequent  analysis. 

At  the  institutions  in  which  the  re¬ 
search  is  being  conducted  by  members 
of  the  regular  staff  of  the  home  eco¬ 
nomics  department  on  the  usual  aca¬ 
demic  schedule,  the  research  was  un¬ 
avoidably  curtailed  by  the  intervention: 
of  the  summer  vacation.  Vitamin 
studies  in  particular  were  seriously  af¬ 
fected  by  the  necessity  of  bringing  the 


10  Stanley,  L.  report  of  the  chief  of  the  bureau  of  home  economics,  p.  5.  Wash¬ 
ington,  D.  C.  1926. 
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work,1  to  an  end  in  June  and  starting 
almost  from  the  beginning  in  Septem¬ 
ber.  This  situation  is  one  that  will 
doubtless  be  remedied  by  arrangements 
for  a  continuation  of  work. 

The  few  progress  reports  available 
in  the  nutrition  studies  have  been 
noted  briefly  on  pages  70,  72  under 
wheat  flour  and  bread,  vitamin  studies, 
and  the  removal  of  garlic  odor  and 
flavor  from  milk.  The  discovery  of  a 
simple  and  practical  means  of  remov¬ 
ing  the  offensive  garlic  odor  and  flavor 
from  milk  is  considered  by  the  direc¬ 
tor  of  the  Tennessee  station,  at  which 
the  work  was  done,  to  be  the  out¬ 
standing  contribution  from  the  sta¬ 
tion  during  the  past  year. 

Work  on  the  protective  value  of 
certain  clothing  fabrics  at  the  Kan¬ 
sas  station  has  progressed  to  such  a 
point  that  conclusions  have  been  drawn 
of  particular  interest  at  the  present 
time,  when  the  beneficial  effects  of  un¬ 
adulterated  sunlight  are  so  widely  her¬ 
alded.  This  project  had  for  its  orig¬ 
inal  purpose  a  study  of  the  relative 
degree  of  protection  afforded  the  skin 
against  sunburn  by  different  textile 
fabrics  to  determine  whether  the  dif¬ 
ferences  noted  were  due  to  the  nature 
of  the  protective  covering  or  to  the 
construction  of  the  fabric.  White 
fabrics  were  selected  of  silk,  linen, 
cotton,  and  wool  of  plain  weave  match¬ 
ing  as  closely  as  possible.  The  screen¬ 
ing  effect  of  the  different  fabrics  was 
determined  by  the  action  of  direct 
sunlight  on  the  skin  covered  with  the 
fabric  and  also  by  the  action  of  ultra¬ 
violet  light  on  sensitized  paper  cov¬ 
ered  with  the  fabric,  by  photometric 
measurements,  and  by  spectograph 
analysis. 

The  data  thus  far  obtained  show 
that  the  protection  from  sunburn  af¬ 
forded  the  skin  by  different  fabrics 
depends,  first  and  foremost,  upon  the 
percentage  of  interspace  due  to  weave ; 
and,  second,  upon  the  nature  of  the 
fabric.  The  vegetable  fibers,  cotton  and 
linen,  however,  had  a  small  coeffi¬ 
cient  of  protection  on  account  of  the 
fact  that  they  transmit  some  of  the 
rays  that  burn,  while  the  animal 
fabrics,  silk  and  wool,  had  a  greater 
protective  action  on  account  of  ab¬ 
sorbing  a  portion  of  the  rays.  Fur¬ 
ther  development  of  this  project  should 
be  awaited  with  interest.  The  phy¬ 
sics  department  of  the  college  is  ac¬ 
tively  cooperating  with  the  textile 
division  of  the  home  economics  de¬ 
partment  in  this  and  other  textile 
projects.  Interesting  and  ingenious 


apparatus  has  been  devised  or  adapted 
from  other  purposes  for  testing  the 
relative  heat  absorption  of  different 
fabrics,  and  the  wearing  quality,  par¬ 
ticularly  as  affected  by  rubbing.  It 
is  to  be  hoped  that  as  time  goes  on 
more  will  be  attracted  to  this  unde¬ 
veloped  field  of  textile  research. 

Another  project  illustrating  a  com¬ 
paratively  new  type  of  work,  and  one 
which  lends  itself  to  cooperation  with 
other  departments  is  the  Iowa  project 
covering  the  application  of  electricity 
in  the  farm  home.  For  this,  12  homes 
in  a  rural  district  provided  with  high- 
power  electricity  were  selected  and  a 
preliminary  survey  was  made  of  these 
homes  to  find  out  what  electrical  equip¬ 
ment  was  already  in  use  and  what 
would  be  the  next  piece  purchased 
when  possible  to  do  so.  On  the  basis 
of  this  survey  pieces  of  equipment  were 
installed  in  the  different  homes,  each 
being  separately  metered  and  provided 
with  a  recording  device  showing  auto¬ 
matically  when  the  equipment  is  used 
and  the  load  of  electricity  carried  dur¬ 
ing  its  use. 

From  the  records  which  will  be 
available  after  the  equipment  has  been 
in  operation  for  some  time  it  is  hoped 
that  definite  recommendations  can  be 
made  as  to  what  type  of  electrical 
equipment  for  the  home  can  be  used 
advantageously  with  the  farm  equip¬ 
ment  already  in  use  to  make  the  load 
more  uniform  and  lower  the  cost  of 
operating.  The  homes  are  visited  fre¬ 
quently  and  when  any  problem  arises 
requiring  investigation  this  is  trans¬ 
ferred  to  the  laboratories  and  studied 
there.  A  preliminary  study  of  the  size, 
of  transformers  to  use  in  the  homes 
was  conducted  by  the  engineering  de¬ 
partment  and  this  department  also  in¬ 
stalled  the  equipment  and  is  cooperat¬ 
ing  in  many  ways.  Thus  far  more 
work  has  been  done  in  a  comparative 
way  with  electrical  ranges  than  with 
any  other  type  of  equipment. 

These  are  by  no  means  the  only 
projects  worthy  of  special  notice,  but 
have  been  selected  as  illustrating  new 
fields  of  research  promising  interesting 
results  and  as  emphasizing  the  value 
of  the  cooperation  of  other  depart¬ 
ments  with  the  home  economics  depart¬ 
ment  in  which  research  is  in  its 
infancy. 

OUTLOOK 

Judging  by  the  number  of  stations 
in  which  work  in  home  economics  has 
been  organized,  the  number  and  type 
of  projects  adopted,  and  the  prelimi- 
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nary  reports  of  progress  made,  there 
is  ample  ground  for  gratification  and 
encouragement  to  those  who  are  par¬ 
ticularly  interested  in  the  development 
of  research  in  this  field.  The  new 
work  has  been  given  recognition  and 


generous  support  as  an  integral  part 
of  the  research  program  of  many  of 
the  stations.  Substantial  progress  has 
already  been  made  and  a  sound  foun¬ 
dation  has  been  laid  for  future  de¬ 
velopment. 


PUBLICATIONS  OF  THE  STATIONS  (1925-26) 


The  following  is  a  list  of  regular 
publications  of  the  stations  received  by 
the  office  during  the  year  ended  June 
30,  1926.  It  includes  752  publications, 
classified  as  follows:  Meteorology,  13; 
soils — fertilizers,  55 ;  botany — plant  nu¬ 
trition,  10 ;  genetics,  21 ;  field  crops, 
80 ;  horticulture,  72  ;  forestry,  1 ;  plant 
diseases,  59 ;  entomology  and  zoology, 
67 ;  foods  and  human  nutrition,  22 ; 
animal  production,  72 ;  dairying,  34 : 
diseases  of  livestock,  30;  agricultural 
engineering,  30 ;  economics  and  sociol¬ 
ogy,  56;  and  reports,  periodicals,  regu¬ 
latory  and  miscellaneous  publications, 
130. 

The  stations  contributed  or  collabo¬ 
rated  in  65  articles  for  the  Journal  of 
Agricultural  Research.  They  also  pub¬ 
lished  an  increased  number  of  articles, 
reporting  or  based  upon  their  work,  in 
outside  scientific  and  technical  jour¬ 
nals. 

METEOROLOGY 

Meteorological  observations  at  the  Massa¬ 
chusetts  Agricultural  Experiment  Sta¬ 
tion.  J.  E.  Ostrander  et  al.  Mass.  Sta. 
Met.  Buis.  438-449,  4  p.  each.  1925- 
1926. 

The  climate  of  New  York  State.  R.  A. 
Mordorf.  N.  Y.  Cornell  Sta.  Bui.  444,  38 
p.,  illus.  1925. 

SOILS— FERTILIZERS 

Physiological  aspects  of  soil  solution  in¬ 
vestigations.  D.  R.  Hoagland.  Hil- 
gardia  [Calif.  Sta.],  vol.  1,  no.  11,  p. 
227-257.  1925. 

The  effect  of  a  paper  mulch  on  soil  tem¬ 
perature.  C.  F.  Shaw.  Hilgardia  [Calif. 
Sta.],  vol.  1,  no.  15,  p.  341-364,  illus. 
1926. 

Adsorption  by  activated  sugar  charcoal, 
with  particular  reference  to  adsorption 
and  soil  acidity.  E.  J.  Miller.  Mich. 
Sta.  Tech.  Bui.  73,  60  p.  1925. 

Effect  of  cultivation  on  moisture  and  ni¬ 
trate  content  of  field  soil.  W.  H.  Sachs. 
Ark.  Sta.  Bui.  205,  22  p„  illus.  1926. 
The  nitrate  question  in  Colorado. — -A  re¬ 
view  for  the  farmer.  W.  P.  Ileadden. 
Colo.  Sta.  Bui.  299,  27  p.  1925. 

An  explanation  for  the  relative  effects  of 
timothy  and  clover  residues  in  the  soil 
on  nitrate  depression.  B.  D.  Wilson  and 
•T.  K.  Wilson.  N.  Y.  Cornell  Sta.  Mem. 
95,  21  p.  1925. 

Alkali  soils — origin,  examination,  and  man¬ 
agement.  P.  L.  Hibbard.  Calif.  Sta. 
Circ.  292,  14  p.  1925. 

The  reaction  between  calcium  sulphate  and 
sodium  carbonate,  and  its  relation  to  the 
reclamation  of  black  alkali  lands.  J.  F. 
Breazeale  and  P.  S.  Burgess.  Ariz.  Sta. 
Tech.  Bui.  6,  p.  125-139.  1926. 

Effects  of  forest  fires  on  land  clearing  and 
crop  production.  M.  J.  Thompson. 
Minn.  Sta.  Bui.  220,  23  p.,  illus.  1925. 
Soil  flora  studies. — VI,  The  punctiform- 
colony-forming  bacteria  in  soil.  H.  J. 
Conn.  N.  Y.  State  Sta.  Tech.  Bui.  115, 
26  p.  1925. 
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The  Illinois  system  of  permanent  soil  fer¬ 
tility  in  the  light  of  twenty-five  years  of 
investigation.  L.  H.  Smith.  Ill.  Sta. 
Circ.  298,  12  p.,  illus.  1925. 

What  the  Illinois  farmer  can  do  to  learn 
about  his  soils.  E.  E.  DeTurk.  Ill.  Sta. 
Circ.  302,  8  p.,  illus.  1925. 

A  general  purpose  soil  auger  and  its  use  on 
the  farm.  S.  W.  Cosby.  Calif.  Sta.  Circ. 
306,  4  p.,  illus.  1926. 

Mercer  County  soils.  R.  S.  Smith,  E.  E. 
DeTurk,  F.  C.  Bauer,  and  L.  H.  Smith. 
Ill.  Sta.  Soil  Rpt.  29,  64  p.,  illus.  1925. 
Johnson  County  soils.  R.  S.  Smith,  E.  A. 
Norton,  E.  E.  DeTurk,  F.  C.  Bauer,  and 
L.  H.  Smith.  Ill.  Sta.  Soil  Rpt.  30,  46 
p.,  illus.  1925. 

Rock  Island  County  soils.  R.  S.  Smith,  O. 
I.  Ellis,  E.  E.  DeTurk,  F.  C.  Bauer,  and 
L.  H.  Smith.  Ill.  Sta.  Soil  Rpt.  31,  66 
p.,  illus.  1925. 

Randolph  County  soils.  R.  S.  Smith,  E.  E. 
DeTurk,  F.  C.  Bauer,  and  L.  H.  Smith. 
Ill.  Sta.  Soil  Rpt.  32,  64  p.,  illus.  1925. 
A  study  of  the  secondary  effects  of  hill 
fertilization.  H.  J.  Harper.  Iowa  Sta. 
Research  Bui.  87,  p.  221-251,  illus.  1925. 
Soil  survey  of  Iowa — Emmet  County  soils. 
W.  H.  Stevenson,  P.  E.  Brown,  et  al. 
Iowa  Sta.  Soil  Survey  Rpt.  36,  72  p., 
illus.  1924. 

Soil  survey  of  Iowa — Dickinson  County 
soils.  W.  H.  Stevenson,  P.  E.  Brown,  et 
al.  Iowa  Sta.  Soil  Survey  Rpt.  37.  72  p., 
illus.  1924. 

Soil  survey  of  Iowa. — Hardin  County  soils. 
W.  H.  Stevenson,  P.  E.  Brown,  et  al. 
Iowa  Sta.  Soil  Survey  Rpt.  38,  79  p., 
illus.  1925. 

Soil  survey  of  Iowa.— Dallas  County  soils. 
W.  H.  Stevenson,  P.  E.  Brown,  et  al. 
Iowa  Sta.  Soil  Survey  Rpt.  39,  79  p.. 
illus.  1926. 

Fertilizer  suggestions  for  Barry  County 
soils.  M.  M.  McCool  and  J.  O.  Veatch. 
Mich.  Sta.  Circ.  71,  8  p.,  illus.  1925. 
Fertilizer  suggestions  for  Berrien  County 
soils.  M.  M.  McCool  and  J.  O.  Veatch. 
Mich.  Sta.  Circ.  72,  8  p.,  illus.  1925. 
Fertilizer  suggestions  for  Cass  County 
soils.  M.  M.  McCool  and  J.  O.  Veatch. 
Mich.  Sta.  Circ.  73,  8  p.,  illus.  1925. 
Fertilizer  suggestions  for  Hillsdale  County 
soils.  Mi.  M.  McCool  and  J.  O.  Veatch. 
Mich.  Sta.  Circ.  74,  8  p..  illus.  1925. 
Fertilizer  suggestions  for  Ingham  County 
soils.  M.  M.  McCool  and  J.  O.  Veatch. 
Mich.  Sta.  Circ.  75,  8  p„  illus.  1925. 
Fertilizer  suggestions  for  Isabella  County 
soils.  M.  M.  McCool  and  J.  O.  Veatch. 
Mich.  Sta.  Circ.  76,  8  p.,  illus.  1925. 
Fertilizer  suggestions  for  Kalamazoo  County 
soils.  M.  M.  McCool  and  J.  O.  Veatch. 
Mich.  Sta.  Circ.  77,  8  p„  illus.  1925. 
Fertilizer  suggestions  for  Livingston  Coun¬ 
ty  soils.  M.  M.  McCool  and  J.  O.  Veatch. 
Mich.  Sta.  Circ.  78,  8  p.,  illus.  1925. 
Fertilizer  suggestions  for  Macomb  County 
soils.  M.  M.  McCool  and  J.  O.  Veatch. 
Mich.  Sta.  Circ.  79,  8  p.,  illus.  1925. 
Fertilizer  suggestions  for  Muskegon  County 
soils.  M.  M.  McCool  and  J.  O.  Veatch. 
Micb.  Sta.  Circ.  80,  8  p.,  illus.  1925. 
Fertilizer  suggestions  for  Ottawa  County 
soils.  M.  M.  McCool  and  J.  O.  Veatch. 
Mich.  Sta.  Circ.  81,  8  p.,  illus.  1925. 
Fertilizer  suggestions  for  St.  .Joseph  County 
soils.  M.  M.  McCool  and  J.  O.  Veatch. 
Mich.  Sta.  Circ.  82,  8  p.,  illus.  1925. 
Fertilizer  suggestions  for  Van  Buren  Coun¬ 
ty  soils.  M.  M.  McCool  and  J.  O.  Veatch. 
Mich.  Sta.  Circ.  83,  8  p.,  illus.  1925. 
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Fertilizer  suggestions  for  Calhoun  County- 
soils.  M.  M.  McCool  and  J.  O.  Veatch. 
Mich.  Sta.  Circ.  88,  8  p.,  illus.  1925. 
The  brown  loess  soils  of  Missouri  and  their 
utilization.  H.  H.  Krusekopf.  Mo.  Sta. 
Bui.  235,  55  p.,  illus.  1925. 

The  soils  experiment  fields  of  Missouri. 

(A  summary  prepared  for  the  use  of 
farmers,  teachers,  and  extension  work¬ 
ers.)  F.  L.  Duley  and  M.  F.  Miller. 

Mo.  Sta.  Bui.  238,  60  p.,  illus.  1926. 
Soils  of  Daniels  County.  Soil  reconnais¬ 
sance  of  Montana,  preliminary  report. 

L.  F.  Gieseker.  Mont.  Sta.  Bui.  174, 

32  p.,  illus.  1925. 

Soils  of  Roosevelt  County.  Soil  reconnais¬ 
sance  of  Montana,  preliminary  report. 

L.  F.  Gieseker.  Mont.  Sta.  Bui.  179, 

46  p.,  illus.  1925. 

Soil  survey  of  Miami  County,  Ohio.  E.  R. 
Allen  and  O.  Gossard.  Ohio  Sta.  Soil 
Survey  Rpt.  No.  1,  90  p.,  illus.  1924. 
Soils  of  Eastland,  El  Paso,  Lubbock,  and 
San  Saba  Counties.  G.  S.  Fraps.  Tex. 
Sta.  Bui.  337,  47  p.,  illus.  1926. 

The  ecenomic  value  of  farm  manure  as  a 
fertilizer  on  Iowa  soils.  W.  H.  Steven¬ 
son,  P.  E.  Brown,  L.  W.  Forman,  W.  G. 
Baker,  J.  L.  Boatman,  and  B.  Boatman. 
Iowa  Sta.  Bui.  236,  p.  219-245,  illus. 
1926. 

The  substitution  of  stable  manure  by  fer¬ 
tilizers,  green  manures,  and  peat,  II. 
B.  L.  Hartwell  and  F.  K.  Crandall.  R.  I. 
Sta.  Bui.  201,  16  p.  1925. 

The  effect  of  straw  on  plant  growth.  R.  C. 
Collison  and  H.  J.  Conn.  N.  Y.  State 
Sta.  Tech.  Bui.  114,  35  p.,  illus.  1925. 
The  use  of  concentrated  fertilizers.  A.  B. 
Beaumont.  Mass.  Sta.  Circ.  72,  4  p. 
1925. 


Testing  fertilizers  for  Missouri  farmers, 
1925.  L.  D.  Haigh.  Mo.  Sta.  Bui.  239, 
71  p.,  illus.  1926. 

Fertilizers  for  special  crops.  C.  J.  Chapman 
and  A.  R.  Whitson.  Wis  Sta.  Bui.  383, 
30  p.,  illus.  1926. 

Fertilizer  experiments. — Methods  of  appli¬ 
cation  and  effect  on  germination,  early 
growth,  hardiness,  root  growth,  lodging, 
maturity,  quality  and  yield.  E.  Truog, 
H.  J.  Harper,  O.  C.  Magistad,  F.  W. 
Parker,  and  J.  Sykora.  Wis.  Sta.  Re¬ 
search  Bui.  65,  56  p.,  illus.  1925. 

Nitrogen  availability  studies  on  crops  har¬ 
vested  at  different  stages  of  growth. 
G.  PI.  Singleton.  N.  J.  Stas.  Bui.  431,  28 
p.,  illus.  1925. 

Profits  from  phosphates.  A.  R.  Whitson 
and  G.  Richards.  Wis.  Sta.  Bui.  376,  22 
p.,  illus.  1925.  .  _ 

Liming  the  soil.  P.  L.  Hibbard.  Calif.  Sta. 
Circ.  305,  15  p.  1926. 

More  lime  needed  for  New  Jersey  farms. 
A.  W.  Blair.  N.  J.  Stas.  Bui.  430,  23  p., 
illus.  1926.  .  _ 

Field  experiments  with  gypsum  in  Iowa. 
L  W.  Erdman  and  W.  B.  Bollen.  Iowa 
Sta.  Bui.  232,  p.  97-119.  1925. 

The  influence  of  sulphur  and  gypsumt  upon 
the  composition  and  yield  of  legumes. 
J.  R.  Neller.  Wash.  Col.  Sta.  Bui.  190, 
47  p.,  illus.  1925. 


BOTANY— PLANT  NUTRITION 


Senescence  and  rejuvenescence  in  the  cells 
of  the  potato  plant.  B.  F.  Lutman.  Vt. 
Sta.  Bui.  252,  78  p.,  illus.  1925. 
Phloridzin. — I,  The  significance  of  pMorld- 
zin  in  apple  and  pear  tissue.  II,  The 
hydrolysis  and  estimation  of  phloridzin. 
E.  M.  Harvey.  Oreg.  Sta.  Bui.  215, 
23  p.,  illus.  1925. 

A  study  of  respiration  in  potatoes  with 
special  reference  to.  storage  anu,,tra£s" 
portation.  W.  D.  Kimbrough.  Md.  Sta. 
Bui.  276,  p.  51-72,  illus.  1925. 


The  relation  of  stored  food  to  cambial  ac¬ 
tivity  in  the  apple.  E.  L.  Proebsting. 
Hilgardia  [Calif.  Sta.],  vol.  1,  No.  5,  p. 
81-106,  illus.  1925. 

Some  chemical  constituents  of  fruit  spurs 
associated  with  blossom  bud  formation 
in  the  Baldwin  apple.  H.  R.  Kraybill, 
G.  F.  Potter,  S.  W.  Wentworth,  P.  T. 
Blood,  and  J.  T.  Sullivan.  N.  H.  Sta. 
Tech.  Bui.  29,  41  +  XIII  p.,  illus.  1925. 
Factors  governing  the  initiation  of  sprout 
growth  in  citrus  shoots.  P.  F.  Halma. 
Hilgardia  [Calif.  Sta.],  vol.  1,  no.  14, 
p  295-340,  illus.  1926. 

Effect  of  nutrient  conditions  on  colloidal 
properties  of  certain  vegetable  crops. 
J.  W.  Crist.  Mich.  Sta.  Tech.  Bui.  74, 
27  p.,  illus.  1926. 

How  to  know  the  mushrooms  and  toadstools. 
F.  C.  Stewart.  N.  Y.  State  Sta.  Circ. 
82,  11  p.  1925. 

Studies  on  the  Coccaceae. — VI,  The  agglu¬ 
tination  reaction  as  a  test  for  differen¬ 
tiating  the  micrococci.  G.  J.  Hucker. 
VII,  The  serological  relationships  of 
strains  of  micrococci  isolated  from  sim¬ 
ilar  habitats.  G.  J.  Hucker  and  A.  H. 
Robertson.  N.  Y.  State  Sta.  Tech.  Bui. 
118,  28  p.  1926. 

The  flora  of  the  Cayuga  Lake  Basin,  New 
York. — Vascular  plants.  K.  M.  Wiegand 
and  A.  J.  Eames.  N.  Y.  Cornell  Sta. 
Mem.  92,  491  p.,  illus.  1925. 

GENETICS 


The  improvement  of  naturally  cross-polli¬ 
nated  plants  by  selection  in  self-fertilized 
lines. — I,  The  production  of  inbred  strains 
of  corn.  D.  F.  Jones  and  P.  C.  Mangels- 
dorf.  Conn.  State  Sta.  Bui.  266,  p.  345- 
418,  illus.  1925. 

The  development  and  inheritance  of  a  de¬ 
fective  endosperm  in  maize.  B.  L.  Wade. 
W.  Va.  Sta.  Bui.  197,  20  p.,  illus.  1925. 
Biometrical  studies  of  lint  and  seed  char¬ 
acters  in  cotton.  G.  N.  Stroman.  Tex. 
Sta.  Bui.  332,  20  p.,  illus.  1925. 

Heritable  chlorophyll  deficiencies  in  seed¬ 
ling  cotton.  G.  N.  Stroman  and  C.  H. 
Mahoney.  Tex.  Sta.  Bui.  333,  22  p., 
illus.  1925. 

Studies  of  inheritance  of  earliness  m  cer¬ 
tain  Avena  crosses.  C.  F.  Noll.  Pa.  Sta. 
Bui.  194,  43  p.,  illus.  1925. 

Variations  within  and  between  morpholog¬ 
ical  varieties  of  oats  and  barley.  R.  G. 
Wiggans.  N.  Y.  Cornell  Sta.  Mem.  94,  35 
p.,  illus.  1925. 

Correlations  between  length  of  spike  and 
culm  in  wheat  and  certain  characters  of 
progeny,  including  yield.  A.  N.  Hume, 
E.  W.  Hardies,  and  C.  Ffanzke.  S.  Dak. 
Sta.  Bui.  214,  16  p.,  illus.  1925. 
Secondary  sex  characters  \n  Asparagus  of¬ 
ficinalis  L.  W.  W.  Robbins  and  H.  A. 
Jones.  Hilgardia  [Calif.  Sta.],  vol.  1,  no. 
9,  p.  183-202,  illus.  1925 
Sex  expression  in  spinach.  J.  T.  Rosa.  Hil¬ 
gardia  [Calif.  Sta.],  vol.  1,  no.  12,  p. 
259-274,  illus.  1925.  .  a  , 
Control  of  soil  heterogeneity  and  use  of  the 
probable  error  concept  in  plant  breeding 
studies.  H.  K.  Hayes.  Minn.  Sta.  Tech. 
BuL  30,  21  p.  1925. 

Studies  of  inheritance  and  evolution  in 
orthoptera.— V,  The  grouse.locust  A potet- - 
tix  eurycephalus  Hancock.  R.  K.  i\a- 
bours.  Kans.  Sta.  Tech.  Bui.  17,  231  p., 
illus  1925 

The  inheritance  of  body-weight  in  poul 
try  — I,  In  the  Cornish-Hamburgh  cross. 
H;  G.  May.  R.  I.  Sta.  Bui.  200,  34  p., 

The^tandard  deviation  in  the  weight  of 
White  Leghorn  eggs  (technical).  H. 
Atwood.  W.  Va.  Sta.  Bui.  195,  22  p. 

1925. 
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The  correlation  between  sexual  maturity 
and  egg  production.  H.  L.  Kempster. 
Mo.  Sta.  Research  Bui.  78,  16  p.,  illus. 
1925. 

The  inheritance  of  fertility  and  hatchabil- 
ity  in  poultry.  F.  A.  Hays  and  R.  San¬ 
born.  Mass.  Sta.  Tech.  Bui.  6,  pop.  ed., 
4  p.  1924. 

Broodiness  in  relation  to  fecundity  in  the 
domestic  fowl.  F.  A.  Hays  and  R.  San¬ 
born.  Mass.  Sta.  Tech.  Bui.  7,  p.  55-83, 
illus.  1926. 

Studies  in  milk  secretion. — -XV,  Guernsey 
sires'  progeny  performance  for  milk  yield, 
butter-fat  percentage,  and  butter-fat. 
J.  W.  Gowen.  Me.  Sta.  Bui.  324,  p.  35— 
124,  illus.  1925. 

Studies  in  milk  secretion. — XVI,  Progeny 
performance  of  Guernsey  sires’  sons. 
J.  W.  Gowen.  Me.  Sta.  Bui.  327,  p.  197- 
252,  illus.  1925. 

The  costly  influence  of  an  inferior  sire. 
C.  C.  Culbertson  and  J.  M.  Evvard.  Iowa 
Sta.  leaflet  1,  7  p.  1925. 

Measuring  the  breeding  value  of  dairy  sires 
by  the  records  of  their  first  few  advanced 
registry  daughters.  F.  A.  Davidson.  Ill. 
Sta.  Bui.  270.  p.  545-566,  illus.  1925. 

A  study  of  the  breeding  records  of  a  group 
of  Shorthorn  cows.  C.  V.  Wilson.  W. 
Va.  Sta.  Bui.  198,  55  p.,  illus.  1925. 

FIELD  CROPS 

Experiments  relating  to  the  time  of  cut¬ 
ting  alfalfa.  S.  C.  Salmon,  C.  O.  Swan¬ 
son,  and  C.  W.  McCampbell.  Kans.  Sta. 
Tech.  Bui.  15,  50  p.,  illus.  1925. 

Hardy  alfalfa  for  Nebraska.  T.  A.  Kies- 
selbach  and  A.  Anderson.  Nebr.  Sta. 
Circ.  32,  8  p.,  illus.  1925. 

Alfalfa  field  registration.  H.  L.  Bolley  and 

O.  A.  Stevens.  N.‘  Dak.  Sta.  Circ.  30, 
8  p„  illus.  1926. 

Experiments  with  alfalfa  in  eastern  Vir¬ 
ginia.  R.  P.  Cocke.  Va.  Sta.  Bui.  247, 
16  p.,  illus.  1926. 

Colsess  barley.  D.  W.  Robertson  and  A. 
Keser.  Colo.  Sta.  Bui.  303,  11  p.,  illus. 

1925. 

The  mat  bean  ( Phaseolus  aconitifolius) . 

P.  B.  Kennedy  and  B.  A.  Madson.  Calif. 
Sta.  Bui.  396,  33  p„  illus.  1925. 

Buckwheat  in  Michigan.  C.  E.  Cormany. 
Mich.  Sta.  Spec.  Bui.  151,  11  p.,  illus. 

1926. 

Berseem  or  Egyptian  clover  {Trifolium 
alexandrinum ) .  A  preliminary  report. 
P.  B.  Kennedy  and  W.  W.  Mackie. 
Calif.  Sta.  Bui.  389,  32  p„  illus.  1925. 
Clover  seed  for  Indiana  farms.  A.  T. 
Wiancko.  Ind.  Sta.  Circ.  131,  4  p., 
illus.  1926. 

Subterranean  clover — A  new  sandy-land 
grazing  crop  for  southeastern  Texas. 
A.  H.  Leidigh.  Tex.  Sta.  Circ.  37,  12  p., 
illus.  1925. 

Experiments  with  varying  stands  and  dis¬ 
tribution  of  corn. — Part  I,  Rates  of 
planting  corn.  Part  II,  Checked  versus 
drilled  planting  of  corn.  Part  III,  Wide 
and  narrow  rows  of  corn.  Part  IV,  Con¬ 
clusions.  L.  W.  Osborn.  Ark.  Sta.  Bui. 
200,  36  p.  1925. 

Crossed  corn.  D.  F.  Jones  and  P.  C.  Man- 
gelsdorf.  Conn.  State  Sta.  Bui.  273,  p. 
149-187,  illus.  1926. 

Corn  and  soybeans  as  a  combination  crop 
for  silage.  W.  L.  Slate,  jr.,  and  B.  A. 
Brown.  Conn.  Storrs  Sta.  Bui.  133,  p. 
351-376,  illus.  1925. 

Factors  influencing  lodging  in  corn.  B. 
Koehler,  G.  H.  Dungan,  and  J.  R.  Hol- 
bert.  Ill.  Sta.  Bui.  266,  p.  309-371, 
illus.  1925. 


An  experiment  in  selecting  corn  for  yield 
by  the  method  of  the  ear-row  breeding 
plot.  L.  II.  Smith  and  A.  M.  Brunson. 
Ill.  Sta.  Bui.  271,  p.  565-583,  illus. 
1925. 


Corn  breeding  yields  results.  G.  N.  Hoflfer 
et  al.  Ind.  Sta.  Circ.  128,  12  p.,  illus. 
1925. 

The  effect  of  a  varying  moisture  supply 
upon  the  development  and  composition 
of  the  maize  plant  at  different  periods 
of  growth.  M.  F.  Miller  and  F.  L. 
Duley.  Mo.  Sta.  Research  Bui.  76,  36  p., 
illus.  1925. 

Composition  and  maturity  of  corn.  T.  H. 
Hopper.  N.  Dak.  Sta.  Bui.  192,  76  p., 
illus.  1925. 

Cotton  variety  experiments.  J.  O.  Ware. 

Ark.  Sta.  Bui.  197,  27  p.  1925. 

Cotton  fertilizer  experiments  1921-25,  Delta 
Branch  Station.  W.  E.  Ayres.  Miss. 
Sta.  Bui.  234,  16  p.,  illus.  1926. 
Report  on  Missouri  cotton  experiment 
fields,  1925.  B.  M.  King.  Mo.  Sta.  Circ, 
141,  7  p.,  illus.  1926. 

Studies  on  treatment  of  cotton  seed.  S.  G. 
Lehman.  N.  C.  Sta.  Tech.  Bui.  26,  71 
p.,  illus.  1925. 

Cotton  experiments  at  Florence.  E.  E.  Hall 
and  G.  M.  Armstrong.  S.  C.  Sta.  BuL 
225.  31  p„  illus.  1926. 

Flax  in  Montana.  C.  McKee.  Mont.  Sta. 

Circ.  132,  15  p.,  illus.  1926. 

Flax  facts.  T.  Stoa.  N.  Dak.  Sta.  Circ. 
26.  8  p.,  illus.  1925. 

Growing  flax  in  South  Dakota.  A.  N. 
Hume,  E.  W.  Hardies,  and  C.  Franzke. 
S.  Dak.  Sta.  Bui.  213,  24  p„  illus.  1925. 
The  Tangier  pea  {Lathyrus  tmgitanus) . 
P.  B.  Kennedy.  Calif.  Sta.  Circ.  290,  15 
p.,  illus.  1925. 

Rotation  and  hogging  off  experiments  with 
field  peas.  E.  G.  Schafer  and  R.  T. 
Smith.  Wash.  Col.  Sta.  Bui.  198,  21  p., 
illus.  1926. 

Peppermint  growing  in  Michigan.  J.  R, 
Duncan.  Mich.  Sta.  Spec.  Bui.  153,  11 
p.,  illus.  1926. 

Fertilizers  for  Irish  potatoes.  J.  R.  Cooper 
and  C.  W.  Rapp.  Ark.  Sta.  Bui.  206, 
15  p.,  illus.  1926. 

Potato  production  in  California.  J.  T. 
Rosa.  Calif.  Sta.  Circ.  287,  44  p.,  illus. 
1925. 


Miscellaneous  experiments  with  potatoes. 
B.  A.  Brown  and  W.  L.  Slate,  jr.  Conn. 
Storrs  Sta.  Bui.  126,  p.  27-42,  illus. 
1925. 

Value  of  certified  Irish  potato  seed  in  Mis¬ 
sissippi.  H.  H.  Wedgworth  and  C.  B. 
Anders.  Miss.  Sta.  Circ.  60,  4  p.,  illus. 
1925. 

Potatoes. — Certification  for  seed  in  North 
Dakota.  H.  L.  Bolley  and  W.  G.  Couey. 
N.  Dak.  Sta.  Circ.  31,  12  p.,  illus.  1926. 
Potato  production  in  Utah.  G.  Stewart, 
Utah  Sta.  Circ.  58.  (Revision  of  Circ. 
40.)  63  p.,  illus.  1925. 

Winter  rye  in  North  Dakota.  T.  E.  Stoa. 

N.  Dak.  Sta.  Bui.  193,  14  p.,  illus.  1925. 
Improving  stands  of  grain  sorghums  by 
seed  treatments.  H.  H.  Finnell.  Okla. 
Sta.  Bui.  159,  15  p.,  illus.  1926. 

Variety  and  rotation  experiments  with  soy 
beans.  C.  K.  McClelland.  Ark.  Sta. 
Bui.  199,  21  p.,  illus.  1925. 

Soy  beans  in  Connecticut.  B.  A.  Brown 
and  W.  L.  Slate,  jr.  Conn.  Storrs  Sta. 
Bui.  129,  p.  255-287,  illus.  1925. 

Soy  beans  for  Iowa.  H.  D.  Hughes  and 
F.  S.  Wilkins.  Iowa  Sta.  Bui  228, 
abridged  ed.,  16  p.,  illus.  1925. 

Soy  beans — Production,  composition,  and 
feeding  value.  J.  E.  Metzger,  M.  G. 
Holmes,  and  H.  Bierman.  Md.  Sta.  Bui. 
277,  p.  73-101,  illus.  1925. 
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Soy  beans,  Delta  Branch  Station.  W.  E. 
Ayres.  Miss.  Sta.  Bui.  227,  39  p.,  illus. 
1925. 

The  soy  bean  in  Ohio.  L.  E.  Thatcher. 

Ohio  Sta.  Bui.  384,  p.  31-68,  illus.  1925. 
Varietal  experiments  with  soy  beans.  H.  J. 
Garber,  T.  E.  Odland,  T.  C.  Mcllvaine, 
and  K.  S.  Quisenberry.  W.  Va.  Sta.  Bui. 
196,  16  p.,  illus.  1925. 

Sudan  grass.  H.  D.  Hughes  and  F.  S. 
Wilkins.  Iowa  Sta.  Bui.  233,  p.  121-150, 
illus.  1926. 

The  sugar  beet  in  California.  R.  L.  Adams. 

Calif.  Sta.  Circ.  302,  34  p.,  illus.  1926. 
Economy  in  harvesting  sugar  beets.  G. 

Stewart.  Utah  Sta.  Circ.  57,  3  p.  1925. 
The  sunflower  as  a  silage  crop  :  Composition 
and  yield  at  different  stages  of  maturity. 
W.  L.  Gaines  and  W.  B.  Nevens.  Ill. 
Sta.  Bui.  268,  p.  405-455,  illus.  1925. 
Sweet  clover.  A.  T.  Wiancko.  Ind.  Sta. 

Circ.  130,  8  p.,  illus.  1926. 

Sweet  clover.  C.  R.  Megee.  Mich.  Sta. 

Spec.  Bui.  152,  16  p.,  illus.  1926. 
Production  of  sweet  potato  seedlings  at 
the  Virgin  Islands  Experiment  Station. 
J.  B.  Thompson.  Virgin  Islands  Sta.  Bui. 
5,  14  p.,  illus.  1925. 

Fertilizer  experiments  with  tobacco.  N.  T. 
Nelson  and  P.  J.  Anderson.  Conn.  State 
Sta.,  Tobacco  Sta.  Bui.  5,  34T  p.  1925. 
The  relation  of  some  chemical  constituents 
to  the  grades  of  Kentucky  tobacco.  O.  M. 
Shedd.  Ky.  Sta.  Bui.  258,  p.  33-58. 
1925. 

Cropping  tests  with  tobacco.  D.  E.  Brown 
and  W.  M.  Lunn.  Md.  Sta.  Bui.  275, 
p.  21-48,  illus.  1925. 

Havana  seed  tobacco  as  influenced  by  tim¬ 
othy  cover  crop.  J.  P.  Jones.  Mass. 
Sta.  Circ.  73,  3  p.  1925. 

I,  Tobacco  resistant  to  black  root-rot  in 
Pennsylvania.  II,  A  method  of  elimi¬ 
nating  experimental  error  in  comparative 
field  tests.  C.  R.  Orton  and  O.  Olson. 
Pa.  Sta.  Bui.  193,  15  p.,  illus.  1925. 
Experiments  with  sun-cured  tobacco  and 
other  crops  grown  in  rotation  with  it. 
W.  W.  Green.  Va.  Sta.  Bui.  242,  15  p., 
illus.  1925. 

Common  vetch.  H.  A.  Schoth  and  G.  R. 
Ilyslop.  Oreg.  Sta.  Bui.  213,  29  p. 

1925. 


Productiveness  of  varieties  of  winter  wheat 
in  Illinois.  R.  W.  Stark.  Ill.  Sta.  Bui. 
176,  35  p.  1926. 

Results  of  wheat  variety  tests  on  the  Pur¬ 
due- Vincennes  Experiment  Farm,  Vin¬ 
cennes,  Indiana,  1924—1925.  A.  Goss. 
Ind.  Sta.  Prog.  Rpt.  1,  6  p.,  illus.  1925. 
Tillage  investigations  relating  to  wheat 
production.  M.  C.  Sewell  and  L.  E.  Call. 
Kans.  Sta.  Tech.  Bui.  18,  55  p.,  illus. 

1 925. 

Tillage  in  relation  to  milling  and  baking 
qualities  of  wheat.  M.  C.  Sewell  and 
C.  O.  Swanson.  Kans.  Sta.  Tech.  Bui. 
19,  16  p.,  illus.  1926. 

How  to  grow  and  market  high-protein 
wheat.  L.  E.  Call.  R.  M.  Green,  and 
C.  O.  Swanson.  Kans.  Sta.  Circ.  114, 
21  p.,  illus.  1925. 

Furrow  drill  for  sowing  winter  wheat  in 
central  Montana.  R.  W.  May  and  C. 
McKee.  Mont.  Sta.  Bui.  177,  24  p.,  illus. 
1925.  m  A  _. 

Winter  wheat  investigations.  T.  A.  Kies- 
seibach.  Nebr.  Sta.  Research  Bui.  31, 
149  p.,  illus.  1925. 

Protein  content  of  North  Dakota  wheat. 
C.  E.  Mangels.  N.  Dak.  Sta.  Bui.  191, 
41  p.,  illus.  1925.  ^ 

Cereal  growing  in  Alaska.  C.  C.  George- 
son  and  G.  W.  Gasser.  Alaska  Stas. 
Bui.  6,  40  p.,  illus.  1926. 


I,  Cereal  hay  production  in  California. 
G.  W.  Hendry.  II,  Feeding  trials  with 
cereal  hays.  F.  W.  Woll.  Calif.  Sta. 
Bui.  394,  71  p.,  illus.  1925. 

Protection  of  grain  crop  demands  barberry 
eradication.  G.  C.  Curran  and  B.  Koeh¬ 
ler.  Ill.  Sta.  Circ.  308,  12  p.,  illus. 
1926. 

Spring  grains. — Time  of  seeding  and  com¬ 
parative  yields.  L.  L.  Zook.  Nebr.  Sta. 
Bui.  213,  12  p.,  illus.  1926. 

Emergency  hay  and  pasture  crops.  C.  R. 
Megee.  Mich.  Sta.  Spec.  Bui.  150,  13 
p.,  illus.  1926. 

Meadow  and  pasture  management  in  the 
Ozark  region  of  Missouri.  C.  A.  Helm. 
Mo.  Sta.  Bui.  234,  32  p.,  illus.  1925. 
Annual  forage  crops.  T.  A.  Kiesselbach 
and  A.  Anderson.  Nebr.  Sta.  Bui.  206, 
45  p.,  illus.  1925. 

Development  and  value  of  Kentucky  blue 
grass  pastures.  J.  W.  White  and  F.  J. 
Holben.  Pa.  Sta.  Bui.  195,  24  p.,  illus. 
1925. 

Crop  sequences  at  Davis.  J.  W.  Gilmore. 

Calif.  Sta.  Bui.  393,  36  p.,  illus.  1925. 
Recommended  varieties  of  farm  crops  for 
Minnesota.  A.  C.  Arnv  and  H.  K.  Ha  vs. 
Minn.  Sta.  Bui.  226,  31  p„  illus.  1925. 
The  effect  of  some  legumes  on  the  yields 
of  succeeding  crops.  T.  L.  Lyon.  N.  Y. 
Cornell  Sta.  Bui.  447,  20  p.,  illus.  1925. 
Crops  for  new  lands  on  irrigation  projects 
in  Washington.  H.  P.  Singleton.  Wash. 
Col.  Sta.  Pop.  Bui.  132,  22  p.,  illus. 
1925. 

Some  new  weeds  of  Iowa.  L.  H.  Pamrael 
and  C.  M.  King.  Iowa  Sta.  Circ.  98. 
16  p.,  illuS.  1925. 

Johnson  grass  eradication.  J.  C.  Overpeck. 
N.  Mex.  Sta.  Bui.  146,  15  p.,  illus,  1925. 


HORTICULTURE 

FRUITS 


Cold-storage  investigations  with  Wealthy 
apples.  Fifth  progress  report.  H.  H. 
Plagge  and  T.  J.  Maney.  Iowa  Sta.  Bui. 
230,  p.  57-72,  illus.  1925. 

Certain  physical  and  chemical  changes  of 
Grimes  apples  during  ripening  and  stor¬ 
age  period.  H.  H.  Plagge,  A.  J.  Maney, 
and  F.  Gerhardt.  Iowa  Sta.  Research 
Bui.  91.  p.  41-72,  illus.  1926. 

The  budding  and  grafting  of  fruit  trees.— 

I,  Topworking  bearing  apple  trees.  A.  L. 
Schrader.  II,  W'hip  and  bridge  grafting, 
shield  budding,  propagation  by  cuttings 
and  layers.  W.  E.  Whitehouse.  Md.  Sta. 
Bui.  278,  p.  103-147,  illus.  1925. 

Apple  pruning  investigations. — I,  Compari¬ 
son  of  fall,  winter,  and  spring  pruning. 

II,  Renovation.  Ill,  Wound  healing.  W. 
G.  Brierley.  Minn.  Sta.  Bui.  225,  22  p., 
illus.  1925. 

Annual  and  biennial  bearing  in  New 
York  apples.  H.  D.  Hooker.  Mo.  Sta. 
Research  Bui.  75,  16  p.  1925. 

Blooming  period  and  yield  of  apples.  A 
15-year  average.  C.  W.  Ellenwood.  Ohio 
Sta.  Bui.  385,  p.  67-82,  illus.  1925. 
Apple  thinning  in  Hood  River  Valley.  G. 
G.  Brown.  Oreg.  Sta.  Circ.  76,  10  p., 
illus.  1926. 

Honeysuckle  eradication  in  Virginia  apple 
orchards.  R.  H.  Hurt.  Va.  Sta.  Bui. 
244,  8  p.,  illus.  1926. 

Studies  in  apple  storage.  O.  M.  Morris. 
Wash.  Col.  Sta.  Bui.  193,  44  p.,  illus. 
1925. 

Pruning  the  bearing  apple  tree.  R.  H.  Rob¬ 
erts.  Wis.  Sta.  Bui.  378,  36  p.,  illus. 
1925. 
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Apple  spraying  and  dusting  experiments 
1918  to  1924.  W.  J.  Morse  and  D.  Fol¬ 
som.  Me.  Sta.  Bui.  325,  p.  123-144. 

1925. 

1926  spray  calendar  for  apples  and 
quinces.  N.  J.  Stas.  Circ.  180,  4  p.,  illus. 

1926. 

Pollination  and  growing  of  the  cherry.  C. 
E.  Schuster.  Oreg.  Sta.  Bui.  212,  40  p.. 
illus.  1925. 

A  preliminary  report  on  experiments  with 
fertilizers  for  peach  trees.  J.  R.  Cooper 
and  C.  B.  Wiggans.  Ark.  Sta.  Bui.  202, 
40  p.,  illus.  1926. 

Directions  for  grading  and  packing  Illi¬ 
nois  peaches.  J.  W.  Lloyd.  Ill.  Sta.  Circ. 
310,  8  p.,  illus.  1926. 

1926  spray  calendar  for  peaches.  N.  J. 

Stas.  Circ.  181,  4  p.,  illus.  1926. 

Plum  investigations. — II,  The  inheritance 
of  hardiness.  M.  J.  Dorsey  and  J.  Bush- 
nell.  Minn.  Sta.  Tech.  Bui.  32,  34  p., 
illus.  1925. 

The  relation  of  soil  moisture  and  nitrates 
to  the  effects  of  sod  on  plum  and  cherry 
trees.  T.  L.  Lyon,  A.  J.  Heinicke,  and 

B.  D.  Wilson.  N.  Y.  Cornell  Sta.  Mem. 
91,  21  p„  illus.  1925. 

1926  spray  calendars  for  plums  and  cher¬ 
ries.  N.  J.  Stas.  Circ.  182,  4  p.,  illus. 
1926. 

Propagation  of  deciduous  fruits.  J.  L. 
Stahl.  Calif.  Sta.  Circ.  294,  24  p.,  illus. 
1925. 

Orchard  heating  in  California.  W.  R. 
Schoonover,  R.  W.  Hodgson,  and  F.  D. 
Young.  Calif.  Sta.  Bui.  398,  69  p..  illus. 

1925. 

Eighty  winters  in  Michigan  orchards.  F. 

C.  Bradford  and  H.  A.  Cardinell.  Mich. 
Sta.  Spec.  Bui.  149,  103  p.,  illus.  1926. 

Orchard  cover  crops.  F.  C.  Bradford. 

Mich.  Sta.  Circ.  69,  4  p.  1925. 

Grafting,  budding,  and  early  care  of  fruit 
trees.  T.  J.  Talbert.  Mo.  Sta.  Bui.  233, 
36  p„  illus.  1925. 

Nitrogen  fertilizers  for  fruit  trees.  H.  D. 

Hooker.  Mo.  Sta.  Circ.  139,  8  p.  1926. 
Orchard  crowding,  its  effects  and  remedies. 
O.  M.  Morris  and  W.  A.  Luce.  Wash. 
Col.  Sta.  Bui.  200,  34  p„  illus.  1926. 
Orchard  spraying.  L.  M.  Peairs  and  E.  C. 
Sherwood.  W.  Va.  Sta.  Circ.  36  (sup.), 
4  p.  1926. 

The  basis  of  grape  standardization.  F.  T. 
Bioletti.  Calif.  Sta.  Circ.  293,  15  p., 
illus.  1925. 

Harvesting  and  packing  grapes  in  Califor¬ 
nia.  H.  E.  Jacob  and  J.  R.  Herman. 
Calif.  Sta.  Bui.  390,  44  p.,  illus.  1925. 
The  fruiting  habits  and  pruning  of  the 
Concord  grape.  N.  L.  Partridge.  Mich. 
Sta.  Tech.  Bui.  69,  39  p.  1925. 
Commercial  fertilizers  for  grapes.  F.  E. 
Gladwin.  N.  Y.  State  Sta.  Circ.  85.  11 
p.  1926. 

Grapes  in  Oklahoma.  F.  B.  Cross  and  L.  F. 
Locke.  Okla.  Sta.  Circ.  62,  31  p.,  illus. 

1926. 

1926  spray  calendar  for  grapes.  N.  J.  Stas. 

Circ.  183,  3  p..  illus.  1926. 

Studies  relating  to  the  harvesting  of  Ital¬ 
ian  prunes  for  canning  and  fresh  fruit 
shipment.  II.  Hartman.  Oreg.  Sta.  Circ. 
75,  24  p.,  illus.  1926. 

The  small  fruits  of  New  York.  U.  P.  Hed¬ 
rick,  G.  H.  Howe,  O.  M.  Taylor,  A.  Ber¬ 
ger,  G.  L.  Slate,  and  O.  Einset.  N.  Y. 
State  Sta.  Rpt.  1925,  pt.  2,  XI  +  614  p., 
illus. 

Breeding  experiments  with  blackberries  and 
raspberries.  H.  Ness.  Tex.  Sta.  Bui. 
326,  28  p„  illus.  1925. 

The  injurious  effect  of  submergence  on  the 
cranberry  plant.  S.  Wakabayashi.  N.  J. 
Stas.  Bui.  420,  26  p.,  illus.  1925. 


Strawberry  growing  in  Kansas.  R.  J.  Bar¬ 
nett.  Kans.  Sta.  Circ.  116,  16  p.,  illus. 

1925.  • 

The  nutrient  requirements  of  the  straw¬ 
berry.  R.  E.  Loree.  Mich.  Sta.  Tech. 
Bui.  70,  29  p.  1925. 

Missouri  strawberries.  T.  J.  Talbert.  Mo. 

Sta.  Bui.  242,  27  p.,  illus.  1926. 

Field  production  of  Ettersburg  121  straw¬ 
berry. — Report  of  field  survey.  C.  E. 
Schuster.  Oreg.  Sta.  Circ.  67,  14  p., 

illus.  1926. 

New  or  noteworthy  fruits. — VIII.  U.  P. 
Hedrick.  N.  Y.  State  Sta.  Bui.  531,  14 
p.,  illus.  1925. 

Some  new  or  noteworthy  fruits.  U.  P.  Hed¬ 
rick.  N.  Y.  State  Sta.  Circ.  83,  19  p. 

1926. 

Dependable  fruits.  J.  H.  Gourley  and 
C.  W.  Ellenwood.  Ohio  Sta.  Bui.  394, 
p.  25-59,  illus.  1926. 

Spraying  fruit  plants.  W.  F.  Pickett  and 
L.  C.  Williams.  Kans.  Sta.  Circ.  125, 
15  p.,  illus.  1926. 

Guide  to  the  horticultural  work  of  the 
Hudson  Valley  fruit  investigations.  II.  B. 
Tukey.  N.  Y.  State  Sta.  Circ.  79,  8  p., 
illus.  1925. 

NUTS 

The  pecan  in  Oklahoma.  D.  V.  Shuhart. 
Okla.  Sta.  Circ.  59,  23  p.,  illus.  1926. 


VROF7T  A  RLK  S 

Growing  early  cabbage.  A.  B.  Fite.  N. 

Mex.  Sta.  Bui.  151,  16  p.,  illus.  1926. 
Truck  crop  investigations. — Cabbage  fer¬ 
tilizers.  II.  H.  Zimmerley  and  M.  M. 
Parker.  Va.  Truck  Sta.  Bui.  50,  p. 
365-378.  1925. 

Truck  crop  investigations. — Cantaloupe 

culture  with  plants  started  under  glass. 
M\  M.  Parker.  Va.  Truck  Sta.  Bui  51, 
p.  381-394,  illus.  1925. 

Blanching  celery.  R.  B.  Harvey.  Minn. 

Sta.  Bui.  222,  20  p..  illus.  1925. 
Cucumber  culture.  G.  E.  Starr.  Mich. 

Sta.  Circ.  99,  11  p.  1926. 

The  growing  and  handling  of  head  lettuce 
in  California.  H.  A.  Jones  and  E.  L. 
Garthwaite.  Calif.  Sta.  Circ.  295,  36 
p.,  illus.  1925. 

Culture  of  greenhouse  lettuce.  J.  W. 
Crist.  Mich.  Sta.  Circ.  89,  6  p.,  illus. 
1926. 

The  Connecticut  Valley  onion  industry. 
L.  P.  Jefferson  et  al.  Mass.  Sta.  Bui. 
227,  p.  41-51.  1926. 

Variations  in  varieties  of  canning  peas. — 
II.  F.  H.  Hall.  N.  Y.  State  Sta.  Bui. 
532,  9  p.  1925. 

Leading  commercial  varieties  of  canning 
peas.  E.  J.  Delwiche  and  E.  J.  Renard. 
Wis.  Sta.  Bui.  382,  19  p.,  illus.  1926. 
Some  tests  in  the  culture  of  peppers.  J. 
W.  Lloyd.  Ill.  Sta.  Bui.  274,  p.  329-336, 
illus.  1926. 

Spinach  fertilizers,  second  report.  H.  H. 
Zimmerley.  Va.  Truck  Sta.  Bui.  48,  p. 
349-356.  1924. 

Hubbard  squash  in  storage. — Climate  of 
storage  rooms  and  changes  in  composi¬ 
tion.  M.  B.  Cummings  and  E.  W.  Jen¬ 
kins.  Vt.  Sta.  Bui.  251,  35  p.,  illus. 
1925. 

Sweet  potato  production  in  California.  J. 
T.  Rosa.  Calif.  Sta.  Circ.  285,  29  p., 

illus.  1925. 

Tomato  seed  selection.  C.  C.  Starring. 

Mont.  Sta.  Bui.  173,  17  p.  1925. 

Effect  of  phosphorus  upon  the  yield  and 
time  of  maturity  of  the  tomato.  J.  R. 
Hepler  and  H.  R.  Kraybill.  N.  H.  Sta. 
Tech.  Bui.  28,  43  p.,  illus.  1925. 
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Effect  of  time  of  planting  and  fertilizers 
on  the  yield  of  vegetables.  G.  Briggs 
Guam  Sta.  Bui.  5,  27  p.  1926. 

Canning  crops  investigations.  R.  W. 
Thatcher.  N.  Y.  State  Sta.  Circ.  86,  6 
p.  1926. 

Gardening  in  the  Virgin  Islands.  J.  B. 
Thompson.  Virgin  Islands  Sta.  Bui.  6, 
19  p.,  ilius.  1926. 

ORNAMENTALS 

Hardy  shrubs  for  landscape  plantings  in 
Michigan.  C.  P.  Halligan.  Mich.  Sta. 
Spec.  Bui.  154,  79  p„  ilius.  1926. 

Rose  culture.  A.  Laurie.  Mich.  Sta.  Circ. 
84,  7  p.,  ilius.  1925. 

Garden  flowers.  A.  Laurie.  Mich.  Sta. 

Circ.  92,  19  p.,  ilius.  1926. 

Lawns  and  lawn  making.  H.  F.  Major. 

Mo.  Sta.  Circ.  136,  12  p.,  ilius.  1925. 
Peonies  in  the  garden.  C.  H.  Connors. 

N.  .7.  Stas.  Circ.  184,  8  p.,  ilius.  1926. 
Pansies  from?  seed.  C.  H.  Connors.  N.  J. 
Stas.  Circ.  185,  4  p.,  ilius.  1926. 

FORESTRY 

Arbor  day  program  for  rural  schools.  C. 
P.  Halligan.  Mich.  Sta.  Circ.  91,  4  p., 
ilius.  1926. 

PLANT  DISEASES 


FIELD  CROPS 

Diseases  in  Illinois  seed  corn  as  found 
in  the  fifth  utility  corn  show.  B. 
Koehler  and  N.  A.  Pettinger.  Ill.  Sta. 
Circ.  299,  8  p„  ilius.  1925. 

Basisporium  dry  rot  of  corn.  L.  W.  Dur 
rell.  Iowa  Sta.  Research  Bui.  84,  p. 
137-160,  ilius.  1925. 

Fungous  infection  of  seed  corn  kernels  and 
the  importance  of  germination  tests. 
C.  W.  Edgerton  and  A.  F.  Kidder.  La. 
Stas.  Bui.  193,  24  p,,  ilius.  1925. 
Studies  with  anthracnose  infection  in  cot¬ 
ton  seed.  C.  '  A.  Ludwig.  S.  C.  Sta. 
Bui.  222,  52  p.,  ilius.  1925. 

Pea  disease  survey  in  Wisconsin.  F.  R. 
Jones  and  M.  B.  Linford.  Wis.  Sta. 
Research  Bui.  64,  31  p.,  ilius.  1925. 
Irish  potato  disease  investigations,  1924— 
25  (A  preliminary  report).  L.  O.  Gratz. 
Fla.  Sta.  Bui.  176,  23  p.,  ilius.  1925. 
Investigations  on  the  blackleg  disease  of 
potato.  J.  E.  Kotila  and  G.  H.  Koons. 
Mich.  Sta.  Tech.  Bui.  67,  29  p„  ilius. 
1925: 

Seed  treatment  for  the  control  of  Irish 
potato  scab.  H.  H.  Wedgworth  and  C.  B. 
Anders.  Miss.  Sta.  Circ.  61,  4  p.,  ilius. 

1925. 

Storage  dry  rot  of  potatoes.  H.  E.  Morris. 

Mont.  Sta.  Bui.  183,  10  p.,  ilius.  1926. 
Field  wilt  (Fusarium)  of  potatoes.  H.  E, 
Morris.  Mont.  Sta.  Bui.  184,  14  p.,  ilius. 

1926. 

Effect  of  spray  pressure  and  number  of 
nozzles  on  late  blight  of  potatoes.  O. 
Butler.  N.  H.  Sta.  Circ.  24,  4  p.,  ilius. 

1925. 

Potato  wilt  and  its  control.  M.  B.  McKay. 

Oreg.  Sta.  Bui.  221,  23  p.,  ilius.  1926. 
Seed-potato  treatment  for  the  control  of 
four  common  diseases — Rhizoctonia,  scab, 
blackleg,  dry  rot.  B.  L.  Richards.  Utah 
Sta.  Circ.  60,  16  p„  ilius.  1926. 

The  Rhizoctonia  disease  of  potatoes.  B.  F. 
Dana.  Wash.  Col.  Sta.  Bui.  191,  78  p., 
ilius.  1925. 

The  spindle-tuber  disease  as  a  factor  in 
seed  potato  production.  H.  O.  Werner. 
Nebr.  Sta.  Research  Bui.  32,  128  p.,  ilius. 

1926. 


“  Giant  hill  ”  potatoes  a  dangerous  source 
of  seed. — A  new  phase  of  spindle-tuber. 
A.  H.  Gilbert.  Vt.  Sta.  Bui.  245,  16  p., 
ilius.  1925. 

Transmission  of  viruses  from  apparently 
healthy  potatoes.  J.  Johnson.  Wis.  Sta. 
Research  Bui.  63,  12  p.,  ilius.  1925. 
Cultural  methods  for  reducing  sweet  potato 
losses  caused  by  stem  rot. — The  use  of 
two  and  three  plants  in  a  hill.  R.  F. 
Poole.  N.  J.  Stas.  Bui.  433,  16  p.,  ilius. 
1926. 

Root  rot  of  tobacco  in  Kentucky  and  its 
control. — A  progress  report.  W.  D.  Val- 
leau,  R.  Kenny,  and  E.  J.  Kinney.  Ky. 
Sta.  Bui.  262.  p.  155-180,  ilius.  1925. 
Soil  reaction  and  black  root  rot  of  tobacco. 
P.  J.  Anderson,  A.  V.  Osmun,  and  W.  L. 
Doran.  Mass.  Sta.  Bui.  229,  p.  117-136. 
1926. 

Experiments  on  the  control  of  wildfire  of 
tobacco.  J.  Johnson  and  IT.  F.  Murwin. 
Wis.  Sta.  Research  Bui.  62,  35  p.,  ilius. 
1925. 

The  barberry  eradication  campaign  in  Mon¬ 
tana,  its  object,  nature,  and  progress. 
H.  E.  Morris  and  W.  L.  Popham.  Mont. 
Sta.  Bui.  180,  24  p..  ilius.  1925. 

A  study  of  the  environmental  conditions 
influencing  the  development  of  stem  rust 
in  the  absence  of  an  alternate  host. — 
III,  Further  studies  of  the  viability  of  the 
urediniospores  of  Puccinia  graminis  tri- 
tici.  G.  L.  Peltier.  Nebr.  Sta.  Research 
Bui.  34,  ]  2  p.  1925. 

A  study  of  the  environmental  conditions 
influencing  the  development  of  stem  rust 
in  the  absence  of  an  alternate  host. — IV, 
Overwintering  of  urediniospores  of  Puc¬ 
cinia  gram  inis  tritici;  V,  The  period  of 
initial  infection  of  urediniospores  of 
Puccinia  graminis  tritici  on  wheat ;  VI, 
Influence  of  light  on  infection  and  subse¬ 
quent  development  of  urediniospores  of 
Puccinia  graminis  tritici  on  wheat.  G.  L. 
Peltier.  Nebr.  Sta.  Research  Bui.  35, 
11  p.  1925. 

Control  of  smuts  on  cereal  crops.  H.  L. 
Bolley.  N.  Dak.  Sta.  Circ.  28,  14  p., 
ilius.  1926. 

Loose  smut  of  wheat.  W.  E.  Brentzel.  N. 

Dak.  Sta.  Circ.  29,  11  p.,  ilius.  1926. 
Control  of  smuts  of  wheat  and  oats  with 
special  reference  to  dust  treatments. 
R.  C.  Thomas.  Ohio  Sta.  Bui.  390,  p. 
403-423,  ilius.  1925. 

Control  of  stinking  smut  of  wheat  with 
copper  carbonate.  B.  L.  Richards  and 
A.  F.  Bracken.  Utah  Sta.  Circ.  59,  8  p., 
ilius.  1926. 

Making  weather  to  order  for  the  study  of 
grain  diseases.  J.  G.  Dickson.  Wis. 
Sta.  Bui.  379,  36  p.,  ilius.  1926. 

FRUITS 

Cedar  rust  of  apples  in  Missouri.  T.  J. 
Talbert.  Mo.  Sta.  Circ.  135,  8  p.,  ilius. 
1925. 

Control  of  apple  scab.  O.  Butler.  N.  H. 

Sta.  Circ.  25,  8  p.  1925. 

Root  and  crown  injury  of  apple  trees.  H. 

E.  Thomas.  N.  Y.  Cornell  Sta.  Bui. 
448,  9  p.,  ilius.  1926. 

Perennial  canker  of  apple  trees.  (A  pre¬ 
liminary  report.)  S.  M.  Zeller  and  L. 
Childs.  Oreg.  Sta.  Bui.  217,  18  p.,  ilius. 
1925. 

Cankers  of  apple  and  pear  in  Oregon  and 
their  control.  S.  M.  Zeller.  Oreg.  Sta. 
Circ.  73,  29  p.,  ilius.  1926. 

Apple  disease  studies  in  northern  Virginia. 

F.  J.  Schneiderhan.  Va.  Sta.  Bui.  245, 
35  p.,  ilius.  1926. 

Fire  blight  of  apples  and  pears.  T.  J. 
Talbert.  Mo.  Sta.  Circ.  137,  8  p.,  ilius. 
1925. 
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The  control  of  core  break-down  in  pears. 

H.  Hartman.  Oreg.  Sta.  Bui.  216,  16  p., 
illus.  1925. 

Bark  diseases  of  citrus  trees  in  California. 
II.  S.  Fawcett.  Calif.  Sta.  Bui.  395, 
61  p„  illus.  1925. 

A  promising  remedy  for  black  measles  of 
the  vine.  L.  O.  Bonnet.  Calif.  Sta. 
Circ.  303,  10  p.,  illus.  1926. 

Diseases  of  grapes  in  Florida.  A.  S. 
Rhoades.  Fla.  Sta.  Bui.  178,  p.  73-156, 
illus.  1926. 

Diseases  of  brambles  in  Illinois  and  their 
control.  A.  S.  Colby  and  H.  W.  Ander¬ 
son.  Ill.  Sta.  Circ.  305,  20  p.,  illus. 
1926. 

Leaf  scorch  disease  of  strawberries.  F.  A. 
Wolf.  N.  C.  Sta.  Tech.  Bui.  28,  16  p., 
illus.  1926. 

Anthracnose  of  dewberries  and  its  control. 
F.  A.  Wolfe  and  B.  O.  Dodge.  N.  C. 
Sta.  Bui.  248,  16  p.,  illus.  1926. 

Spraying  program  for  the  orchard  and 
fruit  garden.  H.  C.  Young,  J.  S.  Houser, 
and  F.  H.  Ballou.  Ohio  Sta.  Bui.  393, 
26  p„  illus.  1926. 

Blight  resistance  in  pears  and  character¬ 
istics  of  pear  species  and  stocks.  F.  C. 
Reimer.  Oreg.  Sta.  Bui.  214,  99  p., 
illus.  1925. 

European  canker  of  pomaceous  fruit 
trees.  S.  M.  Zeller.  Oreg.  Sta.  Bui.  222, 
52  p.,  illus.  1926. 

Physiological  dropping  of  fruits.  L.  R. 
Detjen.  Del.  Sta.  Bui.  143,  36  p.,  illus. 
1926. 

New  Jersey  dry-mix:  An  effective  summer 
fungicide  for  tree  fruits.  A.  J.  Farley. 
N.  J.  Stas.  Circ.  177,  8  p.,  illus.  1925. 

vegetables 

Experiments  on  the  control  of  black-leg 
disease  of  cabbage.  E.  G.  Rex.  Pa.  Sta. 
Bui.  199,  23  p.,  illus.  1925. 

Control  of  insects  in  the  cauliflower  seed¬ 
bed  on  Long  Island.  H.  C.  Huckett. 
N.  Y.  State  Sta.  Circ.  80,  11  p.,  illus. 

1925. 

Diseases  of  cucumbers.  G.  F.  Weber.  Fla. 

Sta.  Bui.  177,  p.  25-71,  illus.  1925. 
Diseases  of  cucumbers  and  melons  in  Iowa. 

I.  E.  Melhus  and  O.  H.  Elmer.  Iowa 
Sta.  Circ.  99,  16  p.,  illus.  1925. 

Yellow  pickle  in  greenhouse  cucumbers. 
W.  A.  Tiedjens.  Mass.  Sta.  Bui.  225, 

8  p.  1925. 

Black  rot  of  kale.  F.  P.  McWhorter.  Va. 
Truck  Sta.  Bui.  49,  p.  357-363,  illus. 

1924. 

Tomato  wilt  investigations.  R.  P.  White. 
Kans.  Sta.  Tech.  Bui.  20,  32  p.,  illus. 

1926. 

MISCELLANEOUS 

Transmissibility  and  pathological  effects  of 
the  mosaic  disease.  O.  H.  Elmer.  Iowa 
Sta.  Research  Bui.  82,  p.  37-91,  illus. 

1925. 

Interspecific  transmission  of  mosaic  dis¬ 
eases  of  plants.  K.  II.  Fernow.  N.  Y. 
Cornell  Sta.  Mem.  96,  34  p.,  illus.  1925. 
Perethecia  of  Thielavia  basicola  Zopf  in  • 
culture  and  the  stimulation  of  their  pro¬ 
duction  by  extracts  from  other  fungi. 
F.  A.  McCormick.  Conn.  State  Sta.  Bui. 
269,  p.  537-554,  illus.  1925. 

Some  common  New  Mexico  plant  diseases. 
R.  F.  Crawford.  N.  Mex.  Sta.  Bui.  148, 
25  p.  1925. 

ENTOMOLOGY  AND  ZOOLOGY 

INSECTS  AFFECTING  FIELD  CROPS 

Seasonal  variation  as  it  affects  the  activ¬ 
ity  and  control  of  the  alfalfa  weevil  in 
Idaho.  C.  Wakeland.  Idaho  Sta.  Bui. 
138,  11  p.,  illus.  1925. 


The  European  corn  borer.  C.  J.  Drake. 

Iowa  Sta.  Circ.  100,  16  p.,  illus.  1926. 
The  present  status  of  the  European  corn 
borer  in  Michigan.  R.  H.  Pettit.  Mich. 
Sta.  Circ.  70,  14  p..  illus.  1925. 

Life  history  and  habits  of  the  Thurberia 
bollworm,  Thurberiphaga  diffusa  Barnes 
(Noctuid).  C.  T.  Yoorhies.  Ariz.  Sta. 
Tech.  Bui.  7,  p.  141-163,  illus.  1926. 
Early  summer  dispersion  of  boll  weevil 
with  special  reference  to  dusting.  D. 
Isely.  Ark.  Sta.  Bui.  204,  17  p.,  illus. 

1926. 

Boll  weevil  in  Oklahoma.  C.  E.  Sanborn. 

Okla.  Sta.  Bui.  157,  32  p.,  illus.  1926. 
Progress  report  on  studies  on  boll  weevil 
control  under  South  Carolina  conditions. 
G.  M.  Armstrong,  R.  W.  Moreland,  and 

R.  C.  Gaines.  S.  C.  Sta.  Bui.  223,  64 
p.,  illus.  1925. 

Potato  aphids.  E.  M.  Patch.  Me.  Sta. 

Bui.  323,  36  p.,  illus.  1925. 

Truck  crop  investigations. — The  potato 
tuber  worm.  H.  Spencer  and  W.  O. 
Strong.  Va.  Truck  Sta.  Bui.  53,  p.  419- 
463,  illus.  1925. 

Field  studies  of  sugar  beet  nematode.  G. 
Stewart  and  A.  II.  Bateman.  Utah  Sta. 
Bui.  195,  32  p.,  illus.  1926. 

Insects  affecting  stems  of  wheat  and  other 
small  grains  in  North  Dakota.  R.  L. 
Webster.  N.  Dak.  Sta.  Circ.  25,  20  p., 
illus.  1925. 

The  wheat-stem  maggot.  G.  I.  Gilbertson. 

S.  Dak.  Sta.  Bui.  217,  28  p„  illus.  1925. 


INSECTS  AFFECTING  FRUITS 


The  fruit-tree  leaf  roller :  Its  control  in 
southern  Idaho  by  the  use  of  oil-emul¬ 
sion  sprays,  C.  Wakeland.  Idaho  Sta. 
Bui.  137,  11  p.  1925. 

Sting  on  apples.  L.  G.  Gentner.  Mich. 

Sta.  Circ.  93,  6  p.,  illus.  1926. 

The  European  red  mite.  Some  data  on 
the  relative  value  of  lubricating  oil 
emulsions  and  miscible  oils  in  control¬ 
ling  its  overwintering  eggs  and  those 
of  the  apple  aphids.  C.  C.  Hamilton. 
N.  J.  Stas.  Circ.  187,  8  p.  1926. 
Spraying  and  dusting  experiments  with 
apples  in  1925.  P.  J.  Parrott,  II.  Glas¬ 
gow,  and  F.  C.  Stewart.  N.  Y.  State 
Sta.  Circ.  84,  11  p.  1926. 

The  red-banded  leaf-roller.  S.  W.  Frost. 

Pa.  Sta.  Bui.  197,  27  p.,  illus.  1925. 

The  cherry  leaf-beetle.  R.  H.  Pettit. 

Mich.  Sta.  Circ.  68,  2  p.,  illus.  1925. 
Control  of  cherry  fruit-fly.  R.  H.  Pettit. 

Mich.  Sta.  Circ.  68,  2  p.,  illus.  1925. 
Some  important  grape  insects.  L.  G.  Gent¬ 
ner.  Mich.  Sta.  Spec.  Bui.  148,  19  p., 
illus.  1925. 

Susceptibility  to  dust  and  spray  mixtures 
of  the  pear  psylla  ( Psylla  pyricola  Fors¬ 
ter).  F.  Z.  Hartzell.  N.  Y.  State  Sta. 
Bui.  527,  123  p.,  illus.  1925. 

Controlling  pear  psylla  with  sprays  and 
dusts.  F.  Z.  Hartzell.  N.  Y.  State 
Sta.  Bui.  527,  pop.  ed.,  15  p.,  illus. 
1926. 

Investigations  of  the  control  of  pear  psylla. 
F.  G.  Mundinger.  N.  Y.  State  Sta.  Bui. 
529.  36  p.  1925. 

The  blackberrv  mite,  the  cause  of  redberry 
disease  of  the  Himalaya  blackberry,  and 
its  control.  E.  O.  Essig.  Calif.  Sta. 
Bui.  399.  10  p.,  illus.  1925. 

Poisoned  baits  for  strawberry  root  weevil. 
A.  L.  Melander  and  A.  Spuler.  Wash. 
Col.  Sta.  Bui.  199,  22  p.,  illus.  1926. 


INSECTS  AFFECTING  VEGETABLES 

The  Mexican  bean  beetle.  J.  J.  Davis. 
Ind.  Sta.  Circ.  126,  11  p.,  illus.  1925. 
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Supplementary  investigations  of  the  fluo- 
silicates  as  insecticides,  with  observa¬ 
tions  on  the  effect  of  heat  and  drouth 
on  the  M'exiean  bean  beetle.  S.  Marco- 
vitch.  Tenn.  Sta.  Bui.  134,  13  p„  illus. 
1926. 

Control  of  the  cabbage  maggot  in  the 
seedbed.  H.  Glasgow.  N.  Y.  State  Sta. 
Bui.  512,  112  p.,  illus.  1924. 

The  striped  cucumber  beetle.  J.  S.  Houser 
and  W.  V.  Balduf.  Ohio  Sta.  Bui.  388, 
p.  237-364,  illus.  1925. 

The  control  of  the  striped  cucumber 
beetle.  S.  Marcovitch.  Tenn.  Sta.  Circ. 
1,  2  p.,  illus.  1926. 

Growth  of  lettuce  as  influenced  by  reaction 
of  culture  medium.  J.  W.  Crist.  Mich. 
Sta.  Tech.  Bui.  71,  25  p.,  illus.  1925. 
The  melon  aphid.  E.  M.  Patch.  Me.  Sta. 

Bui.  326,  p.  185-196,  illus.  1925. 

Truck  crop  investigations. — The  control  of 
squash  insects.  H.  Spencer  and  H.  J. 
Henderson.  Ya.  Truck  Sta.  Bui.  52,  p. 
397-414,  illus.  1925. 

The  corn  ear  worm  on  tomato.  S.  Marco¬ 
vitch  and  S.  A.  Robert.  Tenn.  Sta.  Bui. 
133,  14  p.,  illus.  1925. 

Insects  feeding  on  truck  and  garden  crops, 
and  how  to  control  them.  C.  C.  Comp¬ 
ton.  Ill.  Sta.  Circ.  297,  46  p.,  illus. 
1925. 

Insect  pests  of  truck  and  garden  crops. 
D.  C.  Mote.  Oreg.  Sta.  Circ.  65,  40  p., 
illus.  1926. 


MISCELLANEOUS 

The  codling  moth  in  walnuts.  PI.  J. 
Quayle.  Calif.  Sta.  Bui.  402,  33  p.,  illus. 
1926. 

Codling  moth  investigations  in  Virginia. 
W.  S.  Hough,  L.  A.  Stearns,  C.  R.  Willey, 
and  L.  R.  Cagle.  Va.  Sta.  Bui.  248,  27  p., 
illus.  1926. 

Biology  and  control  of  Comstock’s  mealybug 
on  the  umbrella  catalpa.  W.  S.  Hough. 
Va.  Sta.  Tech.  Bui.  29,  27  p.,  illus. 
1925. 

Control  measures  for  blister  beetles.  W. 
J.  Baerg.  Ark.  Sta.  Bui.  201,  8  p.,  illus. 

1925. 

The  boxwood  leaf  miner  (Monarthropalpus 
buxi  Labou).  C.  C.  Hamilton.  Md.  Sta. 
Bui.  272,  p.  143-170,  illus.  1925. 

Insect  pests  of  boxwood.  C.  C.  Hamilton. 

N.  J.  Stas.  Circ.  179,  14  p.,  illus.  1926. 
Poisoned  bait  for  the  control  of  cut¬ 
worms.  PL  PI.  Wedgworth  and  C.  B. 
Anders.  Miss.  Sta.  Circ.  62,  3  p.  1925. 
Cutworm  control  in  Oregon.  B.  G.  Thomp¬ 
son.  Oreg.  Sta.  Circ.  70,  6  p.,  illus. 

1926. 

The  chinch  bug  and  its  control.  M.  H. 
Swenk.  Nebr.  Sta.  Circ.  28,  34  p.,  illus. 

1925. 

The  eastern  tent  caterpillar.  C.  C.  Hamil¬ 
ton.  N.  J.  Stas.  Circ.  188,  8  p.,  illus. 

1926. 

A  study  of  the  oyster-shell  scale,  Lepidosci 
phes  ulmi  (L.),  and  one  of  its  parasites, 
Aphelinus  mytilaspidis  Le  B. — Part  I,  Bi¬ 
ology  and  morphology  of  the  two  forms 
of  the  oyster-shell  seale.  Part  II,  Bi¬ 
ology  of  a  parasite  of  the  oyster-shell 
scale.  G.  H.  Griswold.  N.  Y.  Cornell 
Sta.  Mem.  93,  67  p.,  illus.  1925. 

An  introductory  study  of  the  Acarina  or 
mites  of  Ohio.  A.  E.  Miller.  Ohio  Sta. 
Bui.  386,  p.  83-172,  illus.  1925. 

A  comparative  study  of  the  history  of  cer¬ 
tain  phytophagous  scarabaeid  beetles. 
W.  P.  Hayes.  Kans.  Sta.  Tech.  Bui.  16, 
146  p.,  illus.  1925. 

Subterranean  aphids  of  Ohio.  C.  R.  Cut- 
right.  Ohio  Sta.  Bui.  387,  p.  173-238, 
illus.  1925. 


Vegetable  and  plant  lice.  T.  J.  Headlee. 

N.  J.  Stas.  Circ.  178,  30  p.,  illus.  1925. 
Value  of  the  tergite  preceding  the  supra- 
anal  plate  in  the  classification  of  male 
Acridinae  (Orthoptera) .  C.  L.  Corkins. 
Colo.  Sta.  Bui.  301,  11  p.,  illus.  1925. 

The  relation  of  summer  rainfall  to  mos¬ 
quito  prevalence.  T.  J.  Headlee.  N.  J. 
Stas.  Bui.  423,  14  p.,  illus.  1925. 

INSECTICIDES 

Spray  bulletin.  W.  E.  Britton  and  G.  P. 
Clinton.  Conn.  State  Sta.  Bui.  271,  p. 
89-140,  illus.  1926. 

Potato  spraying  and  dusting  experiments  in 
Michigan.  J.  E.  Kotila  and  G.  H.  Coons. 
Mich.  Sta.  Tech.  Bui.  72,  15  p.,  illus. 

1925. 

Special  circular  of  information  for  spray¬ 
ing  for  the  season  of  1926. — Plan  of 
treatment  to  control  insects  and  diseases; 
and  to  leave  fruit  free  enough  from 
spray  residue  to  render  it  satisfactory 
for  distribution.  N.  J.  Stas.  Circ.  198, 

4  p.  1926. 

The  adherence  to  foliage  of  sulfur  in  fungi¬ 
cidal  dusts  and  sprays.  R.  W.  Thatcher 
and  L.  R.  Streeter.  N.  Y.  State  Sta.  Bui. 
116,  18  p.,  illus.  1925. 

Spraying  and  dusting  experiments  with  ap¬ 
ples  in  1924.  P.  J.  Parrott,  H.  Glasgow, 
and  F.  C.  Stewart.  N.  Y.  State  Sta.  Circ. 
78,  16  p.  1925. 

Sprays,  their  mixing  and  the  compatibility 
of  various  combinations.  R.  H.  Robin¬ 
son.  Oreg.  Sta.  Circ.  68,  11  p.  1926. 
Investigations  on  oil  sprays.  A.  L.  Melan- 
der,  A.  Spuler,  and  E.  L.  Green.  Wash. 
Col.  Sta.  Bui.  197,  19  p.,  illus.  1926. 

BEEKEEPING 

Buckeye  poisoning  of  the  honey  bee.  G.  H. 
Vansell.  Calif.  Sta.  Circ.  301,  12  p., 

illus.  1926. 

American  foulbrood  and  its  control.  G.  H. 
Vansell.  Calif.  Sta.  Bui.  307,  12  p., 

illus.  1926. 

A  survey  of  beekeeping  in  California. 

G.  H.  Vansell.  The  honeybee  as  a  pollen- 
izer.  E.  R.  DeOng.  Calif.  Sta.  Circ.  297, 

22  p.,  illus.  1925. 

ZOOLOGY 

Making  use  of  our  birds.  O.  A.  Stevens.  s 
N.  Dak.  Sta.  Bui.  195,  30  p.  1926. 
Effectiveness  of  calcium  cyanide  in  poison¬ 
ing  the  pocket  gopher,  G-eomys  bursartus 
(Shaw).  F.  L.  Washburn  and  C.  E. 
Mickel.  Minn.  Sta.  Tech.  Bui.  27,  14  p.f 
illus.  1925. 

Control  of  the  California  ground  squirrel. 

J.  Dixon.  Calif.  Sta.  Circ.  296,  15  p., 
illus.  1925. 

Control  of  mammals  injurious  to  agriculture 
in  Kansas.  G.  E.  Johnson.  Kans.  Sta. 
Circ.  120,  10  p.,  illus.  1925. 

FOODS  AND  HUMAN  NUTRITION 

Potatoes  from  the  housekeeper’s  standpoint. 

N.  E.  Goldthwaite.  Colo.  Sta.  Bui.  297, 
32  p.,  illus.  1925. 

Variations  in  the  composition  of  Colorado 
potatoes.  N.  E.  Goldthwaite.  Colo.  Sta. 
Bui.  296,  77  p.  1925. 

The  physical  composition  of  a  lean,  a  half 
fat,  and  a  fat  beef  carcass  and  the  rela¬ 
tive  cost  of  the  nutrients  contained  in 
each.  A.  T.  Edinger.  Mo.  Sta.  Research 
Bui.  83,  63  p.,  illus.  1925. 

How  to  make  good  bread  from  Missouri 
soft  wheat  flour.  E.  M.  Davis  and  J.  A. 
Cline.  Mo.  Sta.  Bui.  241,  8  p.,  illus. 

1926. 
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The  quality  of  Oklahoma  flour.  A.  Daane. 

Okla.  Sta.  Cire.  63,  7  p.,  illus.  1926. 

The  influence  of  storage  on  the  composition 
of  flour.  J.  E.  Greaves  and  C.  T.  Hirst. 
Utah  Sta.  Bui.  194,  22  p.,  illus.  1925. 
The  estimation  of  pectin  and  a  study  of 
the  constitution  of  pectin.  C.  P.  Ahmann 
and  H.  D.  Hooker.  Mo.  Sta.  Research 
Bui.  77,  39  p.,  illus.  1925. 

Extraction  and  clarification  of  pectinous 
fruit  juices.  J.  C.  Bell  and  E.  H.  Wie- 
gand.  Oreg.  Sta.  Circ.  63,  12  p.,  illus. 
1925. 

Principles  of  making  fruit-jellies.  N.  E. 
Goldthwaite.  Colo.  Sta.  Bui.  298,  27  p., 
illus.  1925. 

Fruit  jellies. — III,  Jelly  strength  measure¬ 
ments.  L.  W.  Tarr.  Del.  Sta.  Bui.  142, 
33  p.,  illus.  1926. 

Fruit  jellies. — IV,  The  role  of  salts.  P.  B. 
Myers  and  G.  L.  Baker.  Del.  Sta.  Bui. 
144,  35  p.,  illus.  1926. 

Fruit  juice  concentrates.  J.  H.  Irish. 

Calif.  Sta.  Bui.  392,  20  p.,  illus.  1925. 
The  utilization  of  surplus  plums.  W.  V. 
Cruess.  Calif.  Sta.  Bui.  400,  21  p., 
illus.  1926. 

The  utilization  of  sulfur  dioxide  in  the 
marketing  of  grapes.  A.  J.  Winkler  and 
H.  E.  Jacob.  Hilgardia  [Calif.  Sta.], 
vol.  1,  no.  6,  p.  107-131,  illus.  1925. 

The  principles  and  practice  of  sun-drying 
fruit.  A.  W.  Christie  and  L.  C.  Barnard. 
Calif.  Sta.  Bui.  388,  60  p.,  illus.  1925. 
The  rOle  of  acidity  in  vegetable  canning. 
W.  V.  Cruess,  W.  Y.  Fong,  and  T.  C. 
Liu.  Hilgardia  [Calif.  Sta.],  vol.  1,  no. 
13,  p.  275-293,  illus.  1925. 

Honey  vinegar.  F.  W.  Fabian.  Mich.  Sta. 

Circ.  85,  13  p.,  illus.  1926. 

The  organization  and  direction  of  girls’  4-H 
clubs  in  food  projects.  G.  B.  Armstrong 
and  N.  Vasold.  Ill.  Sta.  Circ.  300,  28  p„ 
illus.  1925. 

Shucking  oysters,  one  of  New  Jersey’s 
growing  industries.  W.  H.  Dumont.  N. 
J.  Stas.  Bui.  418,  24  p.,  illus.  1925. 
Botulism  poisoning.  W.  G.  Sackett.  Colo. 

Sta.  Press  Bui.  61,  4  p.  1925. 

The  home  refrigerator.  E.  H.  Parfitt.  Ind. 

Sta.  Circ.  124,  12  p.,  illus.  1925. 
Clothing  club  manual.  M.  C.  Whitlock. 
Ill.  Sta.  Circ.  304,  110  p.,  illus.  1926. 

ANIMAL  PRODUCTION 


ANIMAL  NUTRITION  AND  FEEDING  STUFFS 

Energy-production  coefficients  of  American 
feeding  stuffs.  G.  S.  Fraps.  Tex.  Sta. 
Bui.  329,  62  p.  1925. 

Composition  of  Arizona  forages,  with  com¬ 
parative  data.  C.  N.  Catlin.  Ariz.  Sta. 
Bui.  113,  p.  151-173.  1925. 

Simple  vs.  complex  minerals  on  bluegrass. 
J.  M.  Evvard,  C.  C.  Culbertson,  W.  E. 
Hammond,  and  Q.  W.  Wallace.  Iowa 

Sta.  Leaflet  3,  4  p.  1925. 

Some  mineral  feeding  results  with  pigs  in 
dry  lot  experimentation.  J.  M.  Evvard, 
C.  C.  Culbertson,  Q.  W.  Wallace,  and  W. 
E.  Hammond.  Iowa  Sta.  Leaflet  4,  7  p. 
1925. 

Mineral  substances  for  growing  and  fatten¬ 
ing  pigs  in  dry  lot  and  on  pasture.  J. 

M.  Evvard,  C.  C.  Culbertson,  W.  E. 

Hammond,  and  Q.  W.  Wallace.  Iowa 

Sta.  Leaflet  5,  7  p.  1925. 

Practical  feeding  experiments  with  sodium 
sulfate,  supplemental  feed  mixtures,  and 
pasture  vs.  dry  lot.  J.  M.  Evvard,  C.  C. 
Culbertson,  W.  H.  Hammond,  and  Q.  W. 
Wallace.  Iowa  Sta.  Leaflet  12,  8  p. 
1925. 


Adding  mineral  substances  to  a  swine  ra¬ 
tion  rich  in  tankage  and  alfalfa  meal. 
J.  M.  Evvard,  C.  C.  Culbertson,  W.  E. 
Hammond,  and  Q.  W.  Wallace.  Iowa  Sta. 
Leaflet  13,  6  p.  1925. 

The  feeding  of  simple  minerals  to  fatten¬ 
ing  steers.  J.  M.  Evvard,  C.  C.  Culbert¬ 
son,  Q.  W.  Wallace,  and  W.  E.  Ham¬ 
mond.  Iowa  Sta.  Leaflet  16,  12  p., 

illus.  1926. 

The  feeding  value  of  some  unusual  com¬ 
mercial  feeds.  J.  G.  Archibald.  Mass. 
Sta.  Bui.  216,  pop.  ed.,  7  p.,  illus.  1923. 
Silage  and  silage  costs  in  Mississippi.  J. 
N.  Lipscomb  and  C.  J.  Goodell.  Miss. 
Sta.  Bui.  229.  16  p.,  illus.  1925. 

Silos  and  silage.  L.  E.  Hazen,  W.  L.  Bliz¬ 
zard,  and  P.  C.  McGilliard.  Okla.  Sta. 
Circ.  60,  20  p.,  illus.  1926. 

HORSES  AND  MULES 

Preliminary  experiments  in  feeding  city 
work  horses.  J.  A.  Simms.  Conn.  Storrs 
Sta.  Bui.  132,  p.  331-350.  1925. 

Effects  of  feeding  extremely  wide  rations 
to  horses.  B.  A.  Dunbar.  S.  Dak.  Sta. 
Bui.  212,  32  p.,  illus.  1925. 

REEF  CATTLE 

Preparations  of  hegari  for  finishing  year¬ 
ling  steers.  R.  H.  Williams  and  C.  A. 
Smith.  Ariz.  Sta.  Bui.  107,  p.  407-436, 
illus.  1925. 

Cattle  feeding  in  Arizona.  E.  B.  Stanley 
and  E.  L.  Scott.  Ariz.  Sta.  Bui.  108, 
41  p.,  illus.  1925. 

Fattening  yearling  steers  on  dry  farms. 
R.  H.  Williams,  E.  E.  Stanley,  and  C.  A. 
Smith.  Ariz.  Sta.  Bui.  110,  p.  61-82, 
illus.  1925. 

Beef  calf  club  manual.  W.  H.  Smith  and 
R.  R.  Snapp.  Ill.  Sta.  Circ.  296,  26  p., 
illus.  1925. 

Cattle  feeding  investigations,  1923-24.  C. 
W.  McCampbell,  B.  M.  Anderson,  and 
H.  W.  Marston.  Kans.  Sta.  Circ.  117, 
11  p.,  illus.  1925. 

Winter  feeding  beef  calves.  C.  N.  Arnett, 
R.  C.  McChord,  and  J.  O.  Tretsven. 
Mont.  Sta.  Bui.  176,  29  p.  1925. 

Cattle  feeding  investigations.  W.  L.  Bliz¬ 
zard.  Okla.  Sta.  Bui.  149,  8  p.  1922. 
Soft  corn  for  fattening  cattle.  J.  W. 
Wilson  and  A.  L.  Bushey.  S.  Dak.  Sta. 
Bui.  219,  18  p.,  illus.  1926. 

Feeding  experiments  with  grade  beef  cows 
raising  calves.  E.  W.  Sheets  and  R.  H. 
Tuckwiller.  W.  Va.  Sta.  Bui.  190,  20 
p.,  illus.  1925. 

Effects  of  winter  rations  on  pasture  gains 
of  two-year-old  steers.  E.  W.  Sheets, 

E.  A.  Livesay,  R.  H.  Tuckwiller,  and 
A.  T.  Stemple.  W.  Va.  Sta.  Bui.  191, 
31  p.,  illus.  1925. 

SHEEP  AND  GOATS 

Fattening  lambs  in  Arizona.  E.  E.  Stan¬ 
ley  and  E.  L.  Scott.  Ariz.  Sta.  Bui.  109, 
p.  37-60,  illus.  1925. 

Sheep  losses  in  Colorado  feedlots.  Study 
No.  2. — Paratyphoid  dysentery.  I.  E. 
Newsom,  and  F.  Cross.  Colo.  Sta.  Bui. 
302,  18  p.,  illus.  1925. 

Sheep  production  in  Colorado.  C.  I.  Bray, 
Colo.  Sta.  Bui.  304,  44  p.,  illus.  1925. 
Sheep  feeding. — XIII,  Fattening  western 
lambs,  1924-1925.  J.  H.  Skinner  and 

F.  G.  King.  Ind.  Sta.  Bui.  296,  11  p., 
illus.  1925. 

Soybean  hay  for  fattening  lambs.  J.  M. 
Evvard,  C.  C.  Culbertson,  W.  E.  Ham¬ 
mond,  and  K.  K.  Henness.  Iowa  Sta. 
Bui.  234,  p.  153-183,  illus.  1926. 
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Lamb  feeding  investigations,  1923-24.  H. 
E.  Reed  and  H.  W.  Marston.  Kans. 
Sta.  Circ.  123,  6  p.,  illus.  1926. 

Corn  supplements  and  substitutes  for  fat¬ 
tening  lambs.  H.  D.  Fox.  Nebr.  Sta. 
Bui.  211,  22  p.,  illus.  1926. 

Costs  and  profits  of  sheep  on  irrigated 
farms.  E.  L.  Potter  and  R.  Withycombe. 
Oreg.  Sta.  Circ.  62,  15  p.  1925. 
Fattening  lambs  for  the  late  winter  mar¬ 
ket.  H.  K.  Dean  and  E.  L.  Potter. 
Oreg.  Sta.  Bui.  218,  11  p.,  illus.  1925. 

SWINE 

Protein  supplements  for  fattening  swine. 
H.  E.  Dvorachek,  H.  A.  Sandhouse,  and 
R.  A.  Hunt.  Ark.  Sta.  Bui.  198,  15  p., 
illus.  1925. 

Raising  orphan  pigs. — II,  Modifying  cows’ 
whole  milk  with  sugar  and  cream  ;  heat 
treatment  of  cows’  whole  milk  ;  vitamin 
modification  of  cows’  whole  milk.  J.  M'. 
Evvard,  Q.  W.  Wallace,  and  G.  V.  Glat- 
felter.  Iowa  Sta.  Research  Bui.  83,  p. 
93-134,  illus.  1925. 

Studies  in  iodine  feeding. — Part  I,  Potas¬ 
sium  iodide  feeding  beneficial  to  young 
swine.  J.  M.  Evvard  and  C.  C.  Culbert¬ 
son.  Iowa  Sta.  Research  Bui.  86,  p. 
181-220,  illus.  1925. 

Simple  versus  complex  mineral  mixtures 
for  fall  pigs — 1924 — III.  J.  M.  Evvard, 
C.  C.  Culbertson,  W.  E.  Hammond,  and 
Q.  W.  Wallace.  Iowa  Sta.  Leaflet  2, 
8  p.  1925. 

Finishing  well-grown  shotes  efficiently  in 
“  winter  ”  yards.  J.  M.  Evvard,  C.  C. 
Culbertson,  W.  E.  Hammond,  and  Q.  W. 
Wallace.  Iowa  Sta.  Leaflet  6,  8  p.  1925. 
White  gold  in  the  swine  kingdom.  J.  M. 
Evvard,  C.  C.  Culbertson.  W.  E.  Ham¬ 
mond,  and  Q.  W.  Wallace.  Iowa  Sta. 
Leaflet  7,  7  p.  1925. 

Hogging-down  corn,  soybeans,  and  hogging- 
up  artichokes.  J.  M.  Evvard,  C.  C. 
Culbertson,  W.  E.  Hammond,  and  Q.  W. 
Wallace.  Iowa  Sta.  Leaflet  8,  6  p.  1925. 
Salting  pork  on  the  hoof  :  It  pays.  J.  M. 
Evvard  and  C.  C.  Culbertson.  Iowa  Sta. 
Leaflet  9,  5  p.  1925. 

Methods  of  watering  barley-corn-tankage- 
salt-fed  fall  pigs.  J.  M.  Evvard  et  al. 
Iowa  Sta.  Leaflet  10,  5  p.  1925. 

Making  three  hundred  pound  fall  pigs  by 
April.  J.  M.  Evvard  and  C.  C.  Culbert¬ 
son.  Iowa  Sta.  Leaflet  11,  8  p.  1925. 
Hogging  down  the  corn  to  best  advantage. 
J.  M.  Evvard,  C.  C.  Culbertson,  Q.  W. 
Wallace,  and  W.  E.  Hammond.  Iowa 
Sta.  Leaflet  14,  8  p.  1926. 

The  utilization  of  oats  in  the  growing  and 
fattening  of  spring  pigs.  J.  M.  Evvard, 
C.  C.  Culbertson,  W.  E.  Hammond,  and 
Q.  W.  Wallace.  Iowa  Sta.  Leaflet  15, 
7  p.  1926. 

Swine  feeding  investigations,  1923-24. 
B.  M.  Anderson  and  H.  W.  Marston. 
Kans.  Sta.  Circ.  118,  6  p.,  illus.  1925. 

A  comparison  of  wheat  by-products  for 
growing  pigs.  E.  F.  Ferrin  and  M.  A. 
McCarty.  Minn.  Sta.  Bui.  219,  10  p., 
illus.  1925. 

Tankage  and  buttermilk  as  protein  supple¬ 
ments  for  growing  pigs.  E.  F.  Ferrin 
and  M.  A.  McCarty.  Minn.  Sta.  Bui. 
221,  10  p.,  illus.  1925. 

Improving  winter  rations  for  pigs.  A.  H. 
Kuhlman  and  J.  W.  Wilson.  S.  Dak. 
Sta.  Bui.  216,  24  p.,  illus.  1925. 

POULTRY 

Poultry  breeding  records.  W.  A.  Lippin- 
cott.  Calif.  Sta.  Circ.  299,  31  p.,  illus. 
1925. 


Selection,  care,  and  management  of  breed¬ 
ing  stock.  C.  S.  Platt.  N.  J.  Stas. 
Hints  to  Poultrymen,  vol.  14,  no.  2,  4  p., 
illus.  1925. 

Artificial  brooding.  R.  T.  Parkhurst.  Idaho 
Sta.  Bui.  139,  20  p.,  illus.  1925. 

Soy  bean  oil  meal  in  rations  for  laying 
pullets.  A.  G.  Philips  and  S.  M.  Hauge. 
Ind.  Sta.  Bui.  293,  20  p.,  illus.  1925. 
Poultry  management  on  the  farm.  L.  F. 
Payne.  Kans.  Sta.  Circ.  122,  50  p.,  illus. 
1926. 

Sources  of  animal  protein  for  laying  hens. 
J.  H.  Martin.  Ky.  Sta.  Bui.  260,  p. 
99-132,  illus.  1925. 

The  adequacy  of  synthetic  rations  for  the 
growth  of  chicks.  A.  G.  Hogan,  N.  B. 
Guerrant,  and  H.  L.  Kempster.  Mo.  Sta. 
Research  Bui.  81,  51  p.,  illus.  1925. 

The  Maryland  State  egg-laying  competition 
performance  tests.  R.  H.  Waite  and 
F.  H.  Leuschner.  Md.  Sta.  Bui.  273, 
p.  171-185,  illus.  1925. 

The  Maryland  State  egg-laying  competi¬ 
tion  and  performance  tests  II,  containing 
rules  and  regulations  for  second  annual 
competition,  1926-1927.  R.  H.  Waite 
and  F.  H.  Leuschner.  Md.  Sta.  Bui.  279, 
p.  149-159,  illus.  1926. 

Fattening  farm  poultry.  E.  W.  Henderson. 

Mo.  Sta.  Circ.  138,  4  p.,  illus.  1925. 
Artificial  incubation.  E.  W.  Henderson. 

Mo.  Sta.  Circ.  142,  8  p.,  illus.  1926. 

A  study  of  incubation.  E.  Burke.  Mont. 

Sta.  Bui.  178,  44  p.,  illus.  1925. 

Better  rations — more  eggs.  F.  E.  Mussehl. 

Nebr.  Sta.  Circ.  33,  9  p.,  illus.  1925. 
The  problem  of  maintaining  body  weight. 
C.  S.  Platt.  N.  J.  Stas.  Hints  to  Poul¬ 
trymen,  vol.  13,  no.  10,  4  p.,  illus.  1925. 
Producing  market  eggs  of  high  quality. 
C.  S.  Platt.  N.  J.  Stas.  Hints  to  Poul¬ 
trymen,  vol.  13,  no.  11,  4  p.  1925. 
Report  of  egg-laying  contests  for  1924  and 

1925.  A  report  of  the  Bergen  County 
international  egg-laying  contest  and  the 
third  (pullet)  year  of  the  third  Vine- 
land  international  egg-laying  and  breed¬ 
ing  contest.  M.  Decker.  N.  J.  Stas. 
Hints  to  Poultrymen,  vol.  14,  no.  3,  4 
p.  1925. 

Egg  production,  monthly  costs  and  receipts 
on  New  Jersey  poultry  farms,  November, 
1924-October,  1925.  Summary  of  simi¬ 
lar  figures  for  the  last  five-year  period. 
W.  H.  Allen.  N.  J.  Stas.  Hints  to  Poul¬ 
trymen,  vol.  14,  no.  4,  4  p.  1926. 

Good  incubation  practices.  R.  R.  Hannas. 
N.  J.  Stas.  Hints  to  Poultrymen,  vol.  14, 
no.  5,  4  p.  1926. 

Green  feed  for  poultry.  L.  G.  Schermer- 
horn.  N.  J.  Stas.  Hints  to  Poultrymen, 
vol.  14,  no.  7,  4  p.,  illus.  1926. 

Special  crate  fattening  of  poultry.  M. 
Decker.  N.  J.  Stas.  Hints  to  Poultry- 
men,  vol.  14,  no.  8,  4  p.,  illus.  1926. 
Artificial  incubation  of  hen  eggs  in  New 
Mexico.  A.  L.  Walker  and  G.  E.  JVoss. 
N.  Mex.  Sta.  Bui.  147,  21  p.,  illus.  1925. 
The  relative  feeding  value  and  cost  of  milk 
in  egg  production.  A.  L.  Walker.  N. 
Mex.  Sta.  Bui.  150,  32  p.,  illus.  1925. 
Rules  and  regulations  for  the  third  Utah 
intermountain  egg  laying  contest.  B.  Al¬ 
der.  Utah  Sta.  Circ.  61,  4  p.,  illus. 

1926. 

Washington  poultry  rations.  J.  S.  Carver 
and  L.  W.  Cassel.  Wash.  Col.  Sta.  Pop. 
Bui.  133,  29  p.,  illus.  1925. 

DAIRYING 

The  course  of  skeletal  growth  in  the  dairy 
cow.  S.  Brody  and  A.  C.  Ragsdale.  Mo. 
Sta.  Research  Bui.  80,  35  p.,  illus.  1925. 
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Selection,  breeding,  methods,  mean  more 
milk.  H.  P.  Davis.  Nebr.  Sta.  Circ.  31, 

8  p„  illus.  1925. 

A  comparison  of  Guernsey  sires  based  on 
the  average  “  mature  equivalent  ”  fat 
production  of  the  daughters  and  their 
dams.  C.  W.  Turner.  Mo.  Sta.  Re¬ 
search  Bui.  79,  60  p.,  illus.  1925. 
Raising  calves  on  the  minimum  amount  of 
milk.  R.  N.  Davis  and  W.  S.  Cunning¬ 
ham.  Ariz.  Sta.  Bui.  Ill,  p.  83-101. 
illus.  1925. 

Dairy  calf  care  and  management.  H.  P. 
Davis  and  R.  F.  Morgan.  Nebr.  Sta. 
Circ.  30,  31  p.,  illus.  1925. 

Rearing  calves  by  the  use  of  calf-meal 
gruel.  L.  A.  Maynard,  L.  C.  Norris,  and 
W.  E.  Krauss.  N.  Y.  Cornell  Sta.  Bui. 
439,  23  p.,  illus.  1925. 

The  value  of  siiage  in  the  dairy  ration. 
L.  II.  Fairchild  and  J.  W.  Wilbur.  Ind. 
Sta.  Bui.  297,  12  p.,  illus.  1925. 
Succulent  feeds  for  dairy  cows  in  summer. 
II.  H.  Kildee,  E.  Weaver,  J.  M.  Shaw, 
and  F.  Ely.  Iowa  Sta.  Bui.  231,  p.  73- 
96,  illus.  1925. 

Ground  kafir  as  a  feed  for  cows.  H.  W. 
Cave  and  J.  B.  Fitch.  Kans.  Sta.  Circ. 
119,  8  p.  1925. 

Breeding  the  dairy  cow.  H.  P.  Davis. 

Nebr.  Sta.  Circ.  29,  29  p.,  illus.  1925. 
Protein  requirement  of  dairy  cows.  A.  E. 
Perkins.  Ohio  Sta.  Bui.  289,  p.  365- 
402,  illus.  1925. 

Soy  beans  for  dairy  cows.  T.  M.  Olson. 

S.  Dak.  Sta.  Bui.  215.  15  p.,  illus.  1925. 
The  comparative  value  of  peanut  meal, 
cottonseed  meal  and  soybean  meal  as 
sources  of  protein  for  milk  production. 
C.  W.  Holdaway,  W.  B.  Ellett,  anl  W.  G. 
Harris.  Va.  Sta.  Tech.  Bui.  28,  54  p., 
illus.  1925. 

Dried  apple  pomace  compared  with  dried 
beet  pulp  and  with  corn  silage  in  feed¬ 
ing  dairy  cows  for  milk  production. 
C.  W.  Holdaway.  Va.  Sta.  Bui.  243, 
11  p.,  illus.  1925. 

Wyoming  hay  for  milk  production.  H.  S. 
Willard.  Wyo.  Sta.  Bui.  145,  31  p.,  illus. 
1926. 

Rate  of  milk  secretion  as  affected  by  ad¬ 
vance  in  lactation  and  gestation. — Correc¬ 
tion  of  yield,  within  a  lactation  period, 
for  length  of  record  and  for  pregnancy. 
•W.  L.  Gaines  and  F.  A.  Davidson.  Ill. 
Sta.  Bui.  272,  36  p.,  illus.  1926. 

A  comparative  study  of  methods  for  deter¬ 
mining  the  per  cent  of  fat  in  dairy  prod¬ 
ucts.  R.  C.  Fisher  and  C.  C.  Walts. 
Conn.  Storrs  Sta.  Bui.  131,  p.  297-330. 
1925. 

Practical  methods  of  sampling  and  testing 
milk,  cream  and  ice  cream.  R.  C.  Moore 
and  G.  I.  Ball.  N.  J.  Stas.  Circ.  186,  11 
p.,  illus.  1926. 

Citric  acid  content  of  milk  F.  F.  Sherwood 
and  B.  W.  Hammer.  Iowa  Sta.  Research 
Bui.  90,  p.  17-39.  1926. 

Variations  in  cream  tests.  A.  C.  Ragsdale. 

Mo.  Sta.  Circ.  146,  4  p.  1926. 

The  microscopic  appearance  of  market  milk 
and  cream.  R.  S.  Breed.  N.  Y.  State 
Sta.  Tech.  Bui.  120,  7  p.,  illus.  1926. 

The  bacterial  flora  of  normal  cow’s  udder. 
L.  Copeland  and  T.  M.  Olson.  S.  Dak. 
Sta.  Bui.  218,  19  p.  1926. 

The  micrococci  associated  with  dairy  uten¬ 
sils.  A.  H.  Robertson.  N.  Y.  State  Sta. 
Tech.  Bui.  112,  18  p.  1925. 

Viscosity,  surface  tension,  and  whipping 
properties  of  milk  and  cream.  A.  C. 
Dahlberg  and  J.  C.  Hening.  N.  Y.  State 
Sta.  Tech.  Bui.  113,  42  p.,  illus.  1925. 
Non-thermophilic,  spore-forming  bacteria 
associated  with  pasteurizing  equipment. 
A.  H.  Robertson,  M.  W.  Yale,  and  R.  S. 
Breed.  N.  Y.  State  Sta.  Tech.  Bui.  119, 
11  p.,  illus.  1926. 


Studies  on  starters. — Part  I,  Influence  on 
starters  of  air  supply,  temperature  of  in¬ 
cubation,  and  rate  of  ripening.  P.  Toens 
and  B.  W.  Hammer.  Part  II,  Acetone  in 
distillates  from  starters  and  from  milk. 
F.  F.  Sherwood  and  B.  W.  Hammer. 
Iowa  Sta.  Research  Bui.  85,  p.  161-179. 
1925. 

Composition  of  creamery  butter  and  its 
control.  C.  H.  Eckels,  J.  R.  Keithley, 
and  W.  B.  Combs.  Minn.  Sta.  Bui.  223, 
30  p.  1925. 

Manufacture  of  Roquefort  type  cheese  from 
goat’s  milk.  S.  A.  Hall  and  C.  A.  Phil¬ 
lips.  Calif.  Sta.  Bui.  397,  20  p.,  illus. 
1925. 

The  effect  of  certain  lactic  acid  producing 
streptococci  upon  the  flavor  of  Cheddar 
cheese.  G.  J.  Hucker  and  J.  C.  Mar- 
quardt.  N.  Y.  State  Sta.  Tech.  Bui.  117, 
13  p.  1926. 

Effect  of  pasteurization  and  cooling  of  milk 
upon  the  quality  of  Cheddar  cheese. 
J.  C.  Marquardt  and  G.  J.  Hucker.  N.  Y. 
State  Sta.  Bui.  534,  28  p.  1926. 

Heat  coagulation  of  evaporated  milk.  H.  H. 
Sommer  and  E.  B.  Hart.  Wis.  Sta.  Re¬ 
search  Bui.  67,  47  p.  1926. 

Commercial  buttermilk.  A.  D.  Burke.  Okla. 
Sta.  Bui.  156,  50  p.,  illus.  1926. 

The  effect  on  the  viscosity,  bacterial  flora, 
and  quality  of  the  resulting  ice  cream 
when  the  ice  cream  mixture  is  re-emulsi¬ 
fied,  reviscolized,  or  rehomogenized. 
W.  II.  E.  Reid  and  S.  F.  Seism.  Mo.  Sta 
Research  Bui.  82,  22  p.,  illus.  1925. 

A  study  of  some  commercial  ice  cream  im¬ 
provers.  G.  II.  Isenberg  and  A.  C.  Baer. 
Okla.  Sta.  Bui.  158,  15  p.  1926. 


DISEASES  OF  LIVESTOCK 


The  location  and  longevity  in  calves  of 
Bacterium  abortum  ingested  with  milk 
and  its  effect  on  the  agglutination  titre 
of  their  blood.  G.  H.  Hart  and  G.  M. 
Woods.  Hilgardia  [Calif.  Sta.],  vol.  1, 
no.  10,  p.  203-226.  1925. 

Infectious  abortion  (seventh  report). — How 
cattle  owners  may  have  their  herds 
tested.  Conn.  Storrs  Sta.  Bui.  130,  p. 
291-294.  1925. 

Infectious  abortion  in  cattle,  eighth  re¬ 
port. — Some  economic  phases  of  Bacte¬ 
rium  abortus  infection  and  other  obser¬ 
vations  in  dairy  herds.  G.  C.  White, 
R.  E.  Johnson,  L.  F.  Rettger,  and  J.  G. 
McAlpine.  Conn.  Storrs  Sta.  Bui.  135, 
p.  407-428.  1925. 

Infectious  abortion  in  cattle. — Ninth  re¬ 
port.  I,  Further  observations  on  ave¬ 
nues  of  infection.  II,  Influence  of  early 
colostrum  feeding  on  the  blood  reactions 
of  the  calf.  L.  F.  Rettger,  J.  G.  Mc¬ 
Alpine,  G.  C.  White,  and  R.  E.  Johnson. 
Conn.  Storrs  Sta.  Bui.  137,  17  p.,  illus. 
1926. 

Comparative  studies  on  Salmonella  gal- 
linarum  and  Salmonella  pullorum.  H.  G. 
May  and  K.  Goodner.  R.  I.  Sta.  Bui. 
204,  29  p.  1926. 

Infectious  abortion  in  sheep.  A  prelimi¬ 
nary  report.  H.  Welch  and  H.  Marsh. 
Mont.  Sta.  Bui.  181,  4  p.  1925. 

Cheaper  and  more  profitable  pork  thru 
swine  sanitation. — A  review  of  the  Mc¬ 
Lean  County  system  of  swine  sanitation 
on  Illinois  farms  during  1925.  E.  T. 
Robbins.  Ill.  Sta.  Circ.  306,  16  p.,  illus. 
1926. 

A  study  of  a  disease  of  the  bones  and 
joints  of  swine. — An  osthropathy.  H.  C. 
H.  Kernkamp.  Minn.  Sta.  Tech.  Bui. 
31,  38  p.,  illus.  1925. 
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The  effect  of  feeding  cultures  of  Bacillus 
acidophilus,  lactose,  dry  skim-milk  or 
whole  milk  on  the  hydrogen  ion  concen¬ 
tration  of  the  contents  of  the  ceca  of 
chickens.  J.  R.  Beach.  The  influence  of 
feeding  lactose  or  dry  skim-milk  on  arti¬ 
ficial  infection  of  chicks  with  Eimeria 
‘avium..  J.  R.  Beach  and  D.  E.  Davis. 
Hilgardia  [Calif.  Sta.],  vol.  1,  no.  8, 
p.  145—181.  1925. 

A  simple  and  effective  system  of  manage¬ 
ment  for  the'  control  of  bacillary  white 
diarrhea.  R.  H.  Waite.  Md.  Sta.  Bui. 
274,  20  p.,  illus.  1925. 

Control  of  bacillary  white  diarrhea,  1924— 
25.  P.  E.  Bransfield.  Mass  Sta.  Control 
Ser.  Bui.  31,  7  p.  1925. 

Bacterium  pullorum  studies.  W.  L.  Mall- 
mann.  Mich.  Sta.  Tech.  Bui.  68,  29  p., 
illus.  1925. 

Bacillary  white  diarrhea  control  in  New 
Jersev.  1924-1925.  F.  R.  Beaudette  and 
J.  J.  Black.  N.  J.  Stas.  Bui.  425,  22  p., 
illus.  1926. 

Further  report  on  the  injection  of  cattle 
with  B.  tuberculosis  (avian).  C.  Elder 
and  A.  M.  Lee.  Wyo.  Sta.  Bui.  140,  12 
p.  1925. 

Tuberculosis  of  fowls.  C.  Elder  and  A.  M. 
Lee.  Wyo.  Sta.  Bui.  142,  p.  29-48,  illus. 
1925. 

Coccidiosis  of  chickens.  J.  R.  Beach  and 

D.  E.  Davis.  Calif.  Sta.  Circ.  300,  15  p., 
illus.  1925. 

The  value  of  various  feeds  in  the  control 
of  coccidiosis  in  chicks.  R.  M.  Sher¬ 
wood.  Tex.  Sta.  Bui.  331,  14  p.,  illus. 

1925. 

Blackhead  and  other  causes  of  loss  of 
turkeys  in  California.  H.  W.  Graybill. 
Calif.  Sta.  Circ.  291,  14  p.,  illus.  1925. 
Fowl  typhoid  and  fowl  cholera.  B.  F. 
Kaupp  and  R.  S.  Dearstyne.  N.  C.  Sta. 
Tech.  Bui.  27,  83  p.,  illus.  1925. 

Field  observations  and  laboratory  findings 
in  paralysis  of  the  domestic  fowl.  H.  G. 
Mav,  R.  P.  Titsler,  and  K.  Goodner. 
R.  I.  Sta.  Bui.  202,  18.  p.,  illus.  1925. 
Practical  control  of  intestinal  worms.  F. 
R.  Beaudette.  N.  J.  Stas.  Hints  to 
Poultrymen,  vol.  14,  no.  6,  4  p.  1926. 
The  control  of  poultry  lice  and  mites.  S. 
Marcovitch.  Tenn.  Sta.  Circ.  2,  2  p. 

1926. 

Common  disinfectants  and  their  use.  F.  R. 
Beaudette.  N.  J.  Stas.  Hints  to  Poultry- 
men,  vol.  14.  no.  1,  4  p.  1925. 

Diseases  of  Colorado  feeding  lambs.  I. 

E.  Newsom  and  F.  Cross.  Colo.  Sta.  Bui. 
305.  26  p.,  illus.  1925. 

The  sheep  stomach  worm.  G.  H.  Lamson, 
jr.  Conn.  Storrs  Sta.  Bui.  128,  p. 
211-251,  illus.  1925. 

Cattle  disease  resulting  from  eating  dam¬ 
aged  or  spoiled  sweet  clover  hay  or 
silage.  A.  F.  Schalk.  N.  Dak.  Sta.  Circ. 
27.  13  p.,  illus.  1926. 

Common  parasites  of  farm  animals  :  Their 
prevention  and  treatment.  L.  S.  Backus. 
Mo.  Sta.  Circ.  134,  16  p.,  illus.  1925. 
The  loco  weed  and  its  effect  on  livestock. 

F.  C.  Gates.  Kans.  Sta.  Circ.  115,  4  p., 
illus.  1925. 

Chemical  examination  of  three  Delphini¬ 
ums.  O.  A.  Beath  and  A.  Nelson.  Wvo. 
Sta.  Bui.  143,  p.  149-170,  illus.  1925. 
Lupine  studies. — II,  The  silvery  lupine. 
O.  A.  Beath.  Wyo.  Sta.  Bui.  144,  16 
p.,  illus.  1925. 

AGRICULTURAL  ENGINEERING 

A  machine  for  treating  cotton  seed  with 
sulphuric  acid.  J.  G.  Brown  and  F. 
Gibson.  Ariz.  Sta.  Bui.  105,  p.  381-391, 
illus.  1925. 


Machines  for  coating  wheat  with  copper 
carbonate  dust.  A.  H.  Hoffman  and  H. 
L.  Belton.  Calif.  Sta.  Bui.  391,  16  p., 
illus.  1925. 

The  draft  of  farm  wagons  as  affected  by 
height  of  wheel  and  width  of  tire.  J.  C. 
Wooley  and  M.  M.  Jones.  Mo.  Sta.  Bui. 
237,  14  p.,  illus.  1925. 

Nebraska  tractor  tests,  1924  and  1925.  E. 
E.  Brackett,  O.  W.  Sjogren,  C.  W.  Smith, 
and  L.  Wallace.  Nebr.  Sta.  Bui.  212,  9 
p.,  illus.  1926. 

The  tractor  on  Ohio  farms.  F.  L.  Mori- 
son.  Ohio  Sta.  Bui.  383,  30  p.,  illus. 
1925. 

A  simplified  type  of  milking  machine.  F. 
L.  Mickle.  N.  Y.  State  Sta.  Bui.  524, 
pop.  ed.,  7  p.,  illus.  1925. 

The  micrometer  caliper  as  an  instrument 
for  measuring  the  diameter  of  wool 
fibers.  R.  H.  Burns  and  W.  B.  Koehler. 
Wyo.  Sta.  Bui.  141,  28  p.,  illus.  1925. 
The  adobe  sweet  potato  storage  house  in 
Arizona.  F.  .1.  Crider  and  D.  W.  Albert. 
Ariz.  Sta.  Bui.  106,  p.  393-410,  illus. 

1925. 

Adobe  brick  for  farm  buildings.  J.  W. 
Sjogren  and  J.  W.  Adams.  Colo.  Sta. 
Bui.  308,  24  p.,  illus.  1926. 

Farm  buildings.  H.  E.  Murdock.  Mont. 

Sta.  Circ.  131,  32  p„  illus.  1926. 

Dairy  buildings  for  Kansas.  J.  B.  Fitch 
and  V.  R.  Hillman.  Kans.  Sta.  Bui.  236, 
45  p.,  illus.  1925. 

Dary  barns  for  Montana  farms.  H.  E. 

Murdock,  R.  M.  Merrill,  and  J.  O. 
Tretsven.  Mont.  Sta.  Circ.  130.  22  p., 
illus.  1925. 

Milk  houses  for  California  dairies.  H.  L. 
Belton,  and  J.  D.  Long.  Calif.  Sta. 
Circ.  286,  37  p.,  illus.  1925. 

Poultry  houses.  G.  P.  Goodearl.  Mont. 

Sta.  Circ.  129,  8  p.,  illus.  1925. 
Ventilation  for  the  New  Jersey  poultry 
house.  E.  R.  Gross.  N.  J.  Stas.  Hints 

to  Poultrymen,  vol.  13,  no.  12,  4  p., 

illus.  1925. 

Building  plans  and  bill  of  materials  for 
O.  A.  C.  portable  brooder  house.  A.  G. 
Lunn.  Oreg.  Sta.  Cire.  66,  8  p.,  illus. 

1926. 

O.  A.  C.  portable  poultry  fence.  F.  L. 
Knowlton.  Oreg.  Sta.  Circ.  69,  4  p.,  illus. 
1926. 

Methods  of  dimming  lights  for  poultry 
houses.  H.  L.  Garver.  Wash.  Col.  Sta. 
Pop.  Bui.  134,  31  p..  illus.  1926. 

The  effect  of  beet  pulp  upon  Portland  ce¬ 
ment  concrete  and  mortar.  O.  V. 
Adams.  Colo.  Sta.  Bui.  306,  13  p.,  illus. 
1925. 

Protecting  the  farm  against  fire.  M.  L. 
Nichols  and  T.  B.  Chambers.  Ala.  Sta. 
Circ.  49,  14  p„  illus.  1926. 

Water  and  plumbing  systems  for  farm 
homes.  E.  W.  Lehmann  and  F.  P.  Han¬ 
son.  Ill.  Sta.  Circ.  303,  20  p.,  illus. 
1925. 

Studies  on  the  biology  of  sewage  disposal.-^- 
The  fauna  of  Imhoff  tanks.  J.  B. 
Lackey.  N.  J.  Stas.  Bui.  417,  39  p„ 
illus.  1925. 

Studies  on  the  biology  of  sewage  disposal. — 
Fourth  annual  report  of  the  sewage 
substation  for  the  year  ending  June  30, 
1925.  W.  Rudolfs  et  al.  N.  J.  Stas. 
Bui.  427,  103  p..  illus.  1926. 

A  study  of  the  Colorado  River  silt.  J.  F. 
Breazeale.  Ariz.  Sta.  Tech.  Bui.  8,  p. 
165-185.  1926. 

Ground  water  fluctuations  at  Kearny  Park, 
California.  W.  W.  Weir,  Hilgardia 
[Calif.  Sta.],  vol.  1,  no.  7,  p.  133-144, 
illus.  1925. 

New  requirements  of  crops  for  irrigation 
water  in  the  Mesilla  Valley,  New  Mexico. 
D.  W.  Bloodgood  and  A.  S.  Curry.  N. 
Mex.  Sta.  Bui.  149,  48  p.,  illus.  1925. 
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The  capacity  of  irrigation  and  drainage 
wells.  H.  E.  Murdock.  Mont.  Sta.  Bui. 
182,  16  p.,  Ulus.  1925. 

The  stovepipe  or  California  method  of  well 
drilling  as  practiced  in  Arizona.  H.  C. 
Schwalen.  Ariz.  Sta.  Bui.  112,  p.  103- 
154,  illus.  1925. 

Electricity  for  Indiana  farms.  T.  E. 
Hienton.  Ind.  Sta.  Circ.  127,  15  p.,  illus. 
1925. 

Practical  uses  of  rope  on  the  farm. — Knots, 
hitches,  splices.  I.  P.  Blauser.  Ill.  Sta. 
Circ.  301,  56  p.,  illus.  1925. 

ECONOMICS  AND  SOCIOLOGY 

A  description  of  Connecticut  agriculture. 

I.  G.  Davis  and  C.  I.  Hendrickson.  Conn. 
Storrs  Sta.  Bui.  127,  p.  43-207,  illus. 
1925. 

An  economic  study  of  the  agriculture  of 
the  Connecticut  Valley. — I,  Production, 
supply,  and  consumption  of  Connecticut 
Valley  tobacco.  F.  V.  Waugh.  Conn. 
Storrs  Sta.  Bui.  134,  p.  381-403,  illus. 
1925. 

Factors  affecting  farm  profits  in  the  Wil- 
liston  area.  J.  E.  Turlington  and  H.  G. 
Hamilton.  Fla.  Sta.  Bui.  175,  20  p., 
illus.  1925. 

Farm  organization  and  management  studies 
in  Warren  County,  Iowa.  C.  W.  Crick- 
man.  Iowa  Sta.  Bui.  229,  56  p.,  illus. 
1925. 

Farm  organization  and  farm  profits  in 
Tama  County,  Iowa.  C.  C.  Taylor  and 
E.  B.  Hurd.  Iowa  Sta.  Research  Bui.  88, 
p.  253-322,  illus.  1925. 

A  partial  correlation  analysis  of  farm  or¬ 
ganization  and  management  data  from 
Warren  County,  Iowa.  C.  W.  Crickman. 
Iowa  Sta.  Research  Bui.  89,  16  p.  1925. 
Farming  with  bluegrass.  J.  B.  Hutson  and 
E.  L.  Langsford.  Ky.  Sta.  Bui.  259,  p. 
59-98,  illus.  1925. 

An  economic  study  of  270  farms  in  Union 
and  Henderson  Counties.  W.  D.  Nichols. 
Ky.  Sta.  Bui.  261,  p.  133-153.  1925. 

Research  service  to  the  Massachusetts  ap¬ 
ple  industry. — Progress  reports.  L.  P. 
Jefferson  and  H.  W.  Yount.  Mass.  Sta. 
Bui.  226,  p.  9-40,  illus.  1926. 

An  economic  study  of  the  Massachusetts 
apple  industry.  H.  W.  Yount  and  L.  P. 
Jefferson.  Mass.  Sta.  Bui.  228,  p.  85- 
116,  illus.  1926. 

Progress  report  on  cost  of  production  route 
in  Choctaw  County,  Mississippi,  in  1924. 

J.  N.  Lipscomb  and  H.  A.  Byrd.  Miss. 
Sta.  Bui.  228,  13  p.  1925. 

Farming  business  in  the  Gallatin  Valley. — 
A  study  of  factors  affecting  the  profits 
of  irrigated  farms  from  1918  to  1922, 
with  comparable  data  for  1913.  H.  E. 
Selby.  Mont.  Sta.  Bui.  175,  30  p.,  illus. 
1925. 

Statistics  of  dry  land  farming  areas  in 
Montana.  H.  E.  Selby.  Mont.  Sta.  Bui. 
185,  7  p.,  illus.  1926. 

Adjusting  farm  production  in  Cheshire 
County,  N.  H.,  to  market  demands.  H.  I. 
Richards  and  H.  A.  Rollins.  N.  H.  Sta. 
Bui.  217,  55  p„  illus.  1925. 

Economic  studies  of  dairy  farming  in  New 
York. — IV,  Grade  B  milk  with  cash  crops 
and  mixed  hay  roughage,  crop  year  1921. 
E.  G.  Misner.  N.  Y.  Cornell  Sta.  Bui. 
441,  76  p.,  illus.  1925. 

Economic  studies  of  dairy  farming  in  New 
York. — V,  Cheese-factory  milk.  E.  G. 
Misner.  N.  Y.  Cornell  Sta.  Bui.  442,  50 
p.,  illus.  1925. 

Cost  of  producing  mutton  and  wool  on 
eastern  Oregon  ranges.  E.  L.  Potter  and 
H.  A.  Lindgren.  Oreg.  Sta.  Bui.  219, 
13  p.,  illus.  1923. 


Cost  of  producing  beef  on  the  ranges  of 
eastern  Oregon.  E.  L.  Potter.  Oreg.  Sta. 
Bui.  220,  22  p.,  illus.  1925. 

An  agricultural  economic  survey  of  Rock¬ 
well  County,  Texas.  A  typical  black-land 
cotton-farming  area.  L.  P.  Gabbard. 
Tex.  Sta.  Bui.  327,  161  p.,  illus.  1925. 

A  study  in  Vermont  dairy  farming.  J.  A. 
Hitchcock.  Vt.  Sta.  Bui.  250,  48  p., 
illus.  1925. 

The  agricultural  situation  in  Roanoke  and 
its  trade  territory  with  special  reference 
to  the  adjustment  of  agricultural  produc¬ 
tion  and  distribution  in  Roanoke’s  trade 
territory  to  meet  home  market  demands. 
J.  J.  Vernon  and  H.  I.  Richards.  Va.  Sta. 
Bui.  240,  70  p.,  illus.  1925. 

Causes  of  profit  or  loss  on  Virginia  tobacco 
farms.  J.  J.  Vernon  and  M.  J.  B.  Eze¬ 
kiel.  Va.  Sta.  Bui.  241,  71  p„  illus. 

1925. 

Intensive  dairying  in  New  Zealand  and 
Wisconsin.  H.  L.  Russell  and  T.  Mack- 
lin.  Wis.  Sta.  Bui.  377,  40  p.,  illus. 

1925. 

A  review  of  the  agriculture  of  the  Big 
Bend  Country.  B.  Hunter,  G.  Severance, 
and  R.  N.  Miller.  Wash.  Col.  Sta.  Bui. 
192,  47  p.,  illus.  1925. 

The  production  and  marketing  of  farm 
products  in  Wayne  County,  Indiana.  M. 
II.  Overton  and  P.  K.  Edwards.  Ind. 
Sta.  Bui.  295,  44  p  illus.  1925. 
Agricultural  production  and  marketing  in 
Lebanon  County.  A.  C.  Berger,  P.  R. 
Taylor,  B.  H.  Critchfield,  and  R.  S. 
Ivifer.  Pa.  Sta.  Bui.  198,  48  p.,  illus. 
1925. 

Possibilities  and  limitations  of  cooperative 
marketing.  H.  E.  Erdrnan.  Calif.  Sta. 
Circ.  298,  19  p.  1925. 

An  economic  study  of  the  agriculture  of 
the  Connecticut  Valley. — 2,  Connecticut 
market  demand  for  vegetables.  I.  G. 
Davis  and  F.  V.  Waugh.  Conn.  Storrs 
Sta.  Bui.  138,  p.  21-48,  illus.  1926. 
The  marketing  of  milk  in  the  Chicago 
dairy  district.  H.  A.  Ross.  Ill.  Sta. 
Bui.  269,  p.  457-540,  illus.  1925. 

Large  peach  crop  calls  for  organized  mar¬ 
keting.  J.  W.  Lloyd.  Ill.  Sta.  Circ.  307, 
4  p.  1926. 

Roadside  markets  in  Maryland.  S.  H.  De 
Vault  and  G.  E.  Bouis.  Md.  Sta.  Bui. 
280,  p.  165-201,  illus.  1926. 

Economic  aspects  of  local  potato  warehouse 
organization.  J.  D.  Black,  B.  A.  Holt, 
and  G.  M.  Peterson.  Minn.  Sta.  Tech. 
Bui.  28,  76  p.,  illus.  1925. 
Direct-to-consumer  marketing  of  farm  prod¬ 
ucts.  F.  L.  Thomson.  Mo.  Sta.  Circ. 
143,  4  p.  1926. 

Cooperative  marketing  of  livestock  in  Ne¬ 
braska.  IT.  Hedges  and  H.  C.  Filley. 
Nebr.  Sta.  Bui.  209,  38  p.,  illus.  1925. 
Agricultural  production  and  marketing  in 
Atlantic  County,  New  Jersey.  W.  C. 
Funk,  A.  G.  Waller,  A.  R.  Eldred,  and 
PI.  Keller,  jr.  N.  J.  Stas.  Bui.  416, 
39  p.,  illus.  1925. 

An  economic  study  of  the  marketing  of 
New  York  potatoes.  M.  P.  Rasmussen. 
N.  Y.  Cornell  Sta.  Bui.  440,  177  p.,  illus. 
1925. 

The  marketing  of  cabbage.  E.  G.  Misner. 
N.  Y.  Cornell  Sta.  Bui.  443,  137  p.,  illus. 
1925. 

A  preliminary  survey  of  milk  marketing  in 
New  York.  L.  J.  Norton  and  L.  Spencer. 
N.  Y.  Cornell  Sta.  Bui.  445,  51  p.,  illus. 
1925. 

A  survey  of  marketing  problems  confront¬ 
ing  Oregon  creameries.  D.  L.  James  and 
N.  C.  Jamison.  Oreg.  Sta.  Circ.  74,  20 
p.  1926. 
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Co-operation  in  marketing  Washington 
farm  products.  E.  F.  Dummeier.  Wash. 
Col.  Sta.  Bui.  194,  108  p.,  illus.  1925. 
Marketing  Wisconsin  foreign  cheese  by  fed¬ 
eration.  H.  H.  Bakken.  Wis.  Sta.  Bui. 
380,  28  p.,  illus.  1926. 

Marketing  livestock  cooperatively.  T. 
Macklin  and  M.  A.  Schaars.  Wis.  Sta. 
Bui.  381,  36  p..  illus.  1926. 

Hog  prices.  H.  C.  Filley.  Nebr.  Sta.  Bui. 

208,  29  p.,  illus.  1925. 

Seasonal  fluctuations  of  wheat  prices.  R. 
M.  Green.  Kans.  Sta.  Circ.  121,  11  p., 
illus.  1925. 

Factors  affecting  the  price  of  Minnesota 
potatoes.  H.  Working.  Minn.  Sta. 
Tech.  Bui.  29,  40  p.,  illus.  1925. 

Farm  mortgage  financing  in  Texas.  V.  P. 
Lee.  Tex.  Sta.  Bui.  330,  67  p.,  illus. 

1925. 

Farm-accounting  associations.  E.  C.  Voor- 
hies.  Calif.  Sta.  Bui.  403,  39  p.,  illus. 

1926. 

The  trend  of  real  estate  taxation  in  Kan¬ 
sas  from  1910  to  1923.  E.  Englund. 
Kans.  Sta.  Bui.  235,  97  p.,  illus.  1925. 
Trend  of  taxes  on  agricultural  land  in 
Texas  and  distribution  of  the  farmers’ 
tax  dollar.  F.  A.  Buechel.  Tex.  Sta. 
Bui.  334,  42  p.,  illus.  1925. 

Rural  population  groups.  E.  L.  Morgan 
and  O.  Howells.  Mo.  Sta.  Research  Bui. 
74,  68  p.,  illus.  1925. 

Service  institutions  for  town  and  country. 
■T.  H.  Kolb.  Wis.  Sta.  Research  Bui.  66, 
64  p.,  illus.  1925. 

Steps  to  Nebraska  farm  ownership.  J.  O. 
Rankin.  Nebr.  Sta.  Bui.  210,  32  p.,  illus. 
1926. 

Index  numbers  of  freight  rates  and  their 
relation  to  agricultural  prices  and  pro¬ 
duction.  H.  S.  Gabriel.  N.  Y.  Cornell 
Sta.  Bui.  446,  37  p.,  illus.  1925. 
Management  of  problems  of  farmers’  ele¬ 
vators.  LI.  B.  Price  and  C.  M.  Arthur. 
Minn.  Sta.  Bui.  224,  94  p„  illus.  1925. 
Farming  practices  for  the  cut-over  lands  of 
northern  Idaho.  G.  R.  McDole  and  J.  LI. 
Christ.  Idaho  Sta.  Bui.  136,  23  p.,  illus. 

1925. 

Cost  of  work  horses  on  California  farms. 
R.  L.  Adams.  Calif.  Sta.  Bui.  401,  20  p. 

1926. 

REPORTS,  PERIODICALS,  REGULATORY 
AND  MISCELLANEOUS  PUBLICATIONS 

REPORTS 

Report  of  the  Alaska  Agricultural  Experi¬ 
ment  Stations,  1924.  C.  C.  Georgeson. 
47  p.,  illus. 

Thirty-third  annual  report  [Arizona  Sta¬ 
tion]  for  the  year  ended  June  30,  1922. 
J.  J.  Thornber  et  al.  p.  171-250,  illus. 
Thirty-seventh  annual  report  fiscal  year 
ending  June  30,  1925.  Ark.  Sta.  Bui. 
203,  54  p.,  illus.  1926. 

Report  of  the  agricultural  experiment  sta¬ 
tion- of  the  University  of  California  from 
July  1,  1924,  to  June  30,  1925.  E.  D. 
Merrill.  78  p. 

Thirty-eighth  annual  report  of  the  Colo¬ 
rado  Agricultural  Experiment  Station  for 
the  year  1925.  C.  P.  Gillette  et  al.  45 
p. 

F'orty-eighth  report  of  the  Connecticut 
Agricultural  Experiment  Station,  New 
Haven,  Connecticut,  for  the  year  1924. 
W.  L.  Slate,  jr.,  et  al.  X  +  584  +  34T  + 
XVI  p„  illus. 

Report  of  the  director  for  the  year  ending 
October  31,  1925.  W.  L.  Slate,  jr.  Conn. 
State  Sta.  Bui.  274,  p.  189-211,  illus. 
1926. 

Twenty-fifth  report  of  the  State  Entomolo¬ 
gist  of  Connecticut,  1925.  W.  E.  Britton. 
Conn.  State  Sta.  Bui.  275,  p.  211-330, 
illus.  1926. 


Report  of  Tobacco  Station  at  Windsor,  1925. 
P.  J.  Anderson  et  al.  Conn.  State  Sta., 
Tobacco  Sta.  Bui.  6,  93  p.,  illus.  1926. 

Report  of  the  director  for  the  year  ending 
June  30,  1925.  W.  L.  Slate,  jr.  Conn. 
Storrs  Sta.  Bui.  136,  p.  429-444,  illus. 
1925. 

Annual  report  of  the  Director  [Delaware 
Station]  for  the  fiscal  year  ending  June 
30,  1925.  C.  A.  McCue  et  al.  Del.  Sta. 
Bui.  141,  32  p„  illus.  1925. 

University  of  Florida  Agricultural  Experi¬ 
ment  Station  report  for  the  fiscal  year 
ending  June  30,  1919.  P.  H.  Rolfs  et 
al.  65R  +  III  p. 

University  of  Florida  Agricultural  Experi¬ 
ment  Station  report  for  the  fiscal  year 
ending  June  30,  1924.  W.  Newell  et  al. 
137R  +  XI  p.,  illus. 

Georgia  Coastal  Plain  Experiment  Station, 
Tifton,  Georgia,  fifth  annual  report, 
1924.  S.  H.  Starr.  54  p.,  illus. 

Thirty-eighth  annual  report  Georgia  Ex¬ 
periment  Station,  Experiment,  Georgia, 
for  the  year  1925.  H.  P.  Stuckey,  p. 
91-115,  illus.  1925. 

Report  of  the  Guam  Agricultural  Experi¬ 
ment  Station,  1924.  C.  W.  Edwards  et 
al.  14  p.,  illus.  1926. 

Report  of  the  Hawaii  Agricultural  Experi¬ 
ment  Station,  1924.  J.  M.  Westgate  et 
al.  24  p.,  illus. 

Recent  progress  in  solving  some  farm 
problems  of  Illinois.  Thirty-seventh  an¬ 
nual  report  Illinois  Agricultural  Experi¬ 
ment  Station  for  the  year  ended  June  30, 
1924.  H.  W.  Mumford  et  al.  196  p., 
illus. 

Report  of  the  Director  [Indiana  Station] 
for  the  year  ending  June  30,  1925.  G.  I. 
Christie  and  H.  J.  Reed.  64  p.,  illus. 

Annual  report  for  fiscal  year  ending  June 
30,  1925,  agricultural  experiment  station. 
Iowa  State  College  of  Agriculture  and 
Mechanic  Arts.  C.  F.  Curtiss.  64  p. 

Thirty-sixth  annual  report  of  the  agricul¬ 
tural  experiment  station  of  the  Uni¬ 
versity  of  Kentucky,  Lexington,  Ky., 

1923. — II,  Bulletins  246  to  251,  Circu¬ 
lar  31.  [2]  +485 +  16  + III  p.,  illus. 

Thirty-seventh  annual  report  of  the  agri¬ 
cultural  experiment  station  of  the  Uni¬ 
versity  of  Kentucky,  Lexington,  Ky.,  for 
the  year  1924.  Part  I. — Report  of  the 
director.  Meteorological  observations. 
T.  P.  Cooper  et  al.  53  p. 

Annual  report  of  the  agricultural  experi¬ 
ment  stations  of  Louisiana  State  Uni¬ 
versity  and  Agricultural  Mechanical  Col¬ 
lege  for  1924.  W.  R.  Dodson  et  al. 
55  p. 

Thirty-seventh  annual  report  of  the  Massa¬ 
chusetts  Agricultural  Experiment  Station 
for  the  fiscal  year  ending  November  30, 

1924.  S.  B.  Haskell  et  al.  14a +  3  p. 

Thirty-seventh  annual  report  of  the  agri¬ 
cultural  experiment  station  of  the  Mich¬ 
igan  Agricultural  College  under  the  State, 
Hatch  and  Adams  Acts  for  the  year  end¬ 
ing  June  30,  1924.  p.  159-1024,  illus. 

Thirty-second  annual  report  of  the  [Minne¬ 
sota]  Agricultural  Experiment  Station, 
1923-24. — Part  III,  Popular  discussions 
of  some  of  the  experimental  work  in 
agronomy,  soils,  horticulture,  and  for¬ 
estry.  35  p.,  illus. 

Thirty-second  annual  report  of  the  Minne¬ 
sota  Agricultural  Experiment  Station, 
1923-24. — Part  IV,  Popular  discussions  of 
some  of  the  experimental  work  in  agri¬ 
cultural  engineering,  agricultural  bio¬ 
chemistry,  plant  pathology  and  botany, 
agricultural  economics,  and  entomology 
and  economic  zoology,  1924.  W.  C. 
Coffey  et  al.  30  p.,  illus. 

Thirty-third  annual  report  of  the  Minnesota 
Agricultural  Experiment  Station  [1924— 
25]. — Part  I,  Report  of  the  director. 
W.  C.  Coffey.  49  p. 
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Report  of  Northwest  Experiment  Station, 
Crookston,  [Minnesota],  1924.  C.  G.  Sel- 
vig.  77  p.,  illus. 

Report  of  Southeast  Demonstration  Farm 
and  Experiment  Station,  Waseca,  [Min¬ 
nesota],  1919-1923.  R.  E.  Hodgson.  36 
p.,  illus. 

Report  of  West  Central  Experiment  Station, 
Morris  [Minnesota],  1924.  P.  E.  Miller. 
44  p. 

Thirty-seventh  annual  report  [Mississippi 
Station]  for  the  fiscal  year  ending  June 
30,  1924.  J.  R.  Ricks  et  al.  47  p.,  illus. 

Report  Raymond  Branch  Experiment  Sta¬ 
tion,  1925.  H.  F.  Wallace  and  C.  B. 
Anders.  Miss.  Sta.  Bui.  231,  17  p.  1925. 

Report  from  Holly  Springs  Branch  Experi¬ 
ment  Station  for  1925.  C.  T.  Ames. 
Miss.  Sta.  Bui.  233,  28  p.,  illus.  1925. 

Some  new  developments  in  agricultural 
science. — One  year’s  work,  agricultural 
experiment  station  (report  of  the  direc¬ 
tor-  July  1,  1924,  to  June  30,  1925). 
F.  B.  Mumford  et  al.  Mo.  Sta.  Bui.  236, 

*  90  p.,  illus.  1926. 

Northeast  Missouri  crops  experiment  field 
second  annual  report,  1925.  C.  A.  Helm. 
Mo.  Sta.  Circ.  144,  4  p.  1926. 

Biennial  report  of  the  Missouri  State  Fruit 
Experiment  Station,  Mountain  Grove, 
Mo.,  1923-1924.  F.  W.  Faurot.  8  p. 

The  work  of  the  Montana  Agricultural  Ex¬ 
periment  Station. — Thirty-first  annual 
report  July  1,  1923,  to  June  30,  1924. 
F.  B.  Linfield  et  al.  72  p.,  illus. 

Thirty-eighth  annual  report  of  the  agri¬ 
cultural  experiment  station  of  Nebraska 
[1924].  E.  A.  Burnett  and  W.  W.  Burr. 
46  p. 

Forty-fifth  annual  report  of  the  New  Jersey 
State  Agricultural  Experiment  Station 
and  the  thirty-seventh  annual  report  of 
the  New  Jersey  Agricultural  College  Ex¬ 
periment  Station  for  the  year  ending 
June  30,  1924.  J.  G.  Lipman  et  al. 
X  +  421  p.,  illus. 

Thirty-sixth  annual  report  [of]  agricultural 
experiment  station  of  the  New  Mexico 
College  of  Agriculture  and  Mechanic 
Arts,  State  College,  N.  M.,  1924-1925. 
F.  Garcia.  62  p.,  illus. 

Forty-fourth  annual  report  [of  the  New 
York  State  Station]  for  the  fiscal  year 
ended  June  30,  1925.  R.  W.  Thatcher. 
51  p. 

Thirty-eighth  annual  report  of  the  New 
York  State  College  of  Agriculture  at 
Cornell  University,  and  of  the  Cornell 
University  Agricultural  Experiment  Sta¬ 
tion.  C.  Betten,  C.  E.  Ladd,  and  R.  $V. 
Thatcher.  87  p. 

Forty-seventh  annual  report  of  the  North 
Carolina  Agricultural  Experiment  Sta¬ 
tion  for  the  fiscal  year  ended  June  30, 

1924.  B.  W.  Kilgore  et  al.  95  p.,  illus. 

Forty-eighth  annual  report  of  the  North 

Carolina  Agricultural  Experiment  Sta¬ 
tion  for  the  fiscal  year  ending  June  30, 

1925. — Statistical  summary  for  the  year 
ending  December  1,  1925.  R.  Y.  Win¬ 
ters.  41  p. 

Forty-fourth  annual  report  for  1924—25. 
C.  G.  Williams.  Ohio  Sta.  Bui.  392,  100 
p.,  illus.  1926. 

38th  annual  report  of  the  director  for  the 
fiscal  year  ending  June  30,  1925.  R.  L. 
Watts  et  al.  Pa.  Sta.  Bui.  196,  42 
p.,  illus.  1925. 

Report  of  the  Porto  Rico  Agricultural  Ex¬ 
periment  Station,  1924.  D.  W.  May  et 
al.  29  p.,  illus.  1926. 

Thirty-seventh  annual  report  of  the  direc¬ 
tor  of  the  [Rhode  Island]  Agricultural 
Experiment  Station  [1924].  B.  L.  Hart¬ 
well.  14  p. 

Thirty-eighth  annual  report  of  the  direc¬ 
tor  of  the  [Rhode  Island]  Agricultural 
Experiment  Station,  1925.  B.  L.  Hart¬ 
well.  p.  38-53. 


Thirty-eighth  annual  report  of  the  South 
Carolina  Experiment  Station  of  Clemson 
Agricultural  College  for  the  year  ended 
June  30,  1925.  H.  W.  Barre  et  al.  102 
p.,  illus. 

Annual  report  of  the  director  South  Da¬ 
kota  Agricultural  Experiment  Station  for 
the  fiscal  year  ending  June  30,  1924. 
J.  W.  Wilson  et  al.  31  p. 

The  work  of  the  agricultural  experiment 
station  of  the  University  of  Tennessee — 
Thirty-seventh  annual  report,  1924.  C. 
A.  Mooers  et  al.  44  p.,  illus. 

Thirty-sixth  annual  report  [Texas  Station], 
1923.  B.  Youngblood.  31  p. 

Thirty-seventh  annual  report  [Texas  Sta¬ 
tion],  1924.  B.  Youngblood.  30  p. 

Thirty-eighth  annual  x-eport  [Texas  Sta¬ 
tion],  1925.  B.  Youngblood.  63  p. 

Annual  report  (thirty-second — thirty-eighth, 
1918-19  to  1924-25,  inclusive).  J.  L. 
Hills.  Yt.  Sta.  Bui.  249,  16  p.  1925. 

Report  of  the  Virgin  Islands  Agricultural 
Experiment  Station,  1924.  J.  B.  Thomp¬ 
son  et  al.  19  p.,  illus. 

Report  of  the  Virgin  Islands  Agricultural 
Experiment  Station,  1925.  J.  B.  Thomp¬ 
son  et  al.  17  p.,  illus. 

Thirty-fifth  annual  report  for  the  fiscal 
year  ended  June  30,  1925.  E.  C.  John¬ 
son  et  al.  Wash.  Col.  Sta.  Bui.  196,  79 
p.,  illus.  1925. 

Thirty-fourth  annual  report  of  the  Uni¬ 
versity  of  Wyoming  Agricultural  Ex¬ 
periment  Station,  1923-1924.  J.  A.  Hill 
et  al.  p.  163-176. 

Thirty-fifth  annual  report  of  the  University 
of  Wyoming  Agricultural  Experiment 
Station,  1924-1925.  J.  A.  Hill  et  al.  p. 
73-98. 

PERIODICALS 


The  year  ahead  in  Iowa  agriculture.  C. 
L.  Holmes.  Iowa  Sta.  Cur.  Econ.  Ser. 
Rpt.  no.  2,  23  p.  1926. 

Quarterly  Bulletin,  Michigan  Agricultural 
Experiment  Station. — vol.  8  (1925),  no. 
1,  54  p..  illus. ;  no.  2,  p.  57-94,  illus.  : 
(1926),  no.  3,  p.  97-158,  illus;  no.  4,  p. 
163-206,  illus. 

Monthly  Bulletin,  Ohio  Agricultural  Ex¬ 
periment  Station. — vol.  10  (1925),  no. 

5-6,  p,  65-96,  illus. 

Bimonthly  Bulletin,  Ohio  Agricultural  Ex¬ 
periment  Station. — vol.  10  (1925),  no.  7, 
p.  97-128,  illus. :  no.  8,  p.  129-160,  illus.  ; 
no.  9,  p.  161-192,  illus,,  vol.  11  (1926), 
no.  1,  40  p.,  illus  ;  no.  2,  p.  43-88,  illus.  ; 
no.  3,  p.  91-128,  illus. 


REGULATORY  PUBLICATIONS,  FERTILIZERS 

Report  on  inspection  of  commercial  ferti¬ 
lizers,  1925.  E.  M.  Bailey.  Conn. 
State  Sta.  Bui.  270,  90  p.  1925. 
Commercial  fertilizers.  O.  S.  Roberts,  O. 
W.  Ford.  L.  E.  Horat,  and  M.  H.  Thorn¬ 
ton.  Ind.  Sta.  Bui.  292,  60  p.,  illus. 
1925. 

Analyses  of  commercial  fertilizers.  H.  E. 
Curtis,  H.  R.  Allen,  and  L.  Gault.  Ky. 
Sta.  Bui.  256,  p.  173-281.  1924. 

Commercial  fertilizers,  1925.  J.  M.  Bart¬ 
lett.  Me.  Sta.  Off.  Insp.  117,  p.  29-52. 
1925. 

Inspection  of  commercial  fertilizers.  H.  D. 
Haskins,  L.  S.  Walker,  and  G.  B.  Dal- 
rymple.  Mass.  Sta.  Control  Ser.  Bui. 
33,  38  p.  1925. 

Package  fertilizer  and  the  Missouri  ferti¬ 
lizer  law.  F.  B.  Mumford  and  L.  D. 
Haigh.  Mo.  Sta.  Circ.  145,  4  p.  1926. 
Inspection  of  commercial  fertilizers  for 
1925  made  for  the  State  Department  of 
Agriculture.  T.  G.  Phillips,  T.  O.  Smith, 
and  A.  W.  Petre.  N.  H.  Sta.  Bui.  219, 
15  p.  1925. 
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Analyses  of  commercial  fertilizers,  ferti¬ 
lizer  supplies  and  home  mixtures  for 
1925.  C.  S.  Cathcart.  N.  J.  Stas.  Bui. 
422,  39  p.  1925. 

Analyses  of  commercial  fertilizers  and 
ground  bone  ;  analyses  of  agricultural  lime, 
1925.  N.  J.  Stas.  Bui.  426,  36  p.  1925. 
Fertilizer  registrations  for  1926.  N.  J. 

Stas.  Bui.  431,  25  p.  1926. 

Inspection  of  fertilizers.  J.  B.  Smith  and 
W.  L.  Adams.  R.  I.  Sta.  Ann.  Fert. 
Circ..  12  p.  1925. 

Analyses  of  commercial  fertilizers.  R.  N. 
Brackett  and  H.  M.  Stackhouse.  S.  C. 
Sta.  Bui.  224,  57  p.  1925. 

Commercial  fertilizers  in  1924—1925.  G. 
S.  Fraps  and  S.  E.  Asbury.  Tex.  Sta. 
Bui.  335,  46  p.  1925. 

Commercial  fertilizers.  J.  L.  Hills,  C.  H. 
Jones,  and  G.  F.  Anderson.  Vt.  Sta. 
Bui.  248,  40  p.  1925. 

REGULATORY  PUBLICATIONS,  FEEDING 
STUFFS 

Report  on  inspection  of  commercial  feed¬ 
ing  stuffs,  1924.  E.  M.  Bailey.  Conn. 
State  Sta.  Bui.  268,  p.  493-535.  1925. 

Report  on  inspection  of  commercial  feeding 
stuffs,  1925.  E.  M.  Bailey.  Conn.  State 
Sta.  Bui.  277,  p.  397-487  + VI.  1926. 
Commercial  feeding  stuffs.  O.  S.  Roberts, 
R.  O.  Bitler,  P.  B.  Curtis,  and  W.  C. 
Aitkenhead.  Ind.  Sta.  Bui.  294,  28  p., 
illus.  1925. 

Inspection  of  commercial  feeding  stuffs. 
P.  H.  Smith  and  F.  J.  Kokoski.  Mass. 
Sta.  Control  Ser.  Bui.  32,  33  p.  1925. 
Inspection  of  commercial  feeding  stuffs, 
1925.  T.  G.  Phillips  and  T.  O.  Smith. 
N.  H.  Sta.  Bui.  218,  60  p.  1925. 
Analyses  of  commercial  feeding  stuffs  and 
registration  for  1925.  C.  S.  Cathcart 
et  al.  N.  J.  Stas.  Bui.  415,  78  p.  1925. 
Compositon  and  cost  of  commercial  feed¬ 
ing  stuffs  in  1924.  A.  W.  Clark,  W.  F. 
Walsh,  M.  P.  Sweeney,  and  M.  G.  Moore. 
N.  Y.  State  Sta.  Bui.  530,  36  p.  1925. 
Commercial  feeding  stuffs,  September  1. 
1923,  to  August  31,  1924.  B.  Young¬ 
blood,  F.  D.  Fuller,  and  S.  D.  Pearce. 
Tex.  Sta.  Bui.  324,  157  p.  1924. 
Commercial  feeding  stuffs  from  September 
1.  1924,  to  August  31,  1925.  B.  Young¬ 
blood.  Tex.  Sta.  Bui.  336,  142  p.  1925. 
Commercial  feeding  stuffs.  J.  L.  Hills,  C. 
H.  Jones,  and  G.  F.  Anderson.  Brief  of 
new  agricultural  seed  law.  Yt.  Sta.  Bui. 
244,  32  p.  1925. 

The  manufacture  of  commercial  feeding 
stuffs.  J.  L.  Hills.  Vt.  Sta.  Bui.  246, 
46  p.,  illus.  1925. 

Commercial  feeding  stuffs.  J.  L.  Hills,  C. 
H.  Jones,  and  G.  F.  Anderson.  Vt.  bta. 
Bui.  247,  45  p.  1925. 

REGULATORY  PUBLICATIONS,  FOODS  AND 
DRUGS 

The  twenty-ninth  report  on  food  products 
and  the  seventeenth  report  on  drug 
products  for  1924.  E.  M.  Bailey.  Conn. 
State  Sta.  Bui.  267,  p.  421^191.  1925. 

The  thirtieth  report  on  food  products  and 
the  eighteenth  report  on  drug  products, 
1925.  E.  M.  Bailey.  Conn.  State  Sta. 
Bui.  276,  p.  333-392 +  11.  1926. 

Foods  and  drugs.  J.  M.  Bartlett.  Me. 
Sta.  Off.  Insp.  115,  8  p.  1925. 

REGULATORY  PUBLICATIONS,  SEEDS 

Colorado  pure  seed  law.  Colo.  Sta.  Bui. 
300,  8  p.  1925. 

Commercial  agricultural  seeds,  1924.  In¬ 
secticides  and  fungicides,  1924.  J.  M. 
Bartlett,  E.  R.  Tohey,  C.  H.  White,  and 
L.  M.  Baker.  Me.  Sta.  Off.  Insp.  114,  p. 
69-88.  1925. 


Commercial  agricultural  seeds,  1925.  In¬ 
secticides  and  fungicides,  1925.  J.  M. 
Bartlett  et  al.  Me.  Sta.  Off.  Insp.  118, 
p.  53-72.  1925. 

Results  of  seed  tests  for  1925  made  for 
the  State  Department  of  Agriculture. 

M.  G.  Eastman.  N.  H.  Sta.  Bui.  220, 
19  p.  1925. 

The  amended  New  York  seed  law  and  seed 
testing.  M.  T.  Munn.  N.  Y.  State  Sta. 
Bui.  528,  22  p.,  illus.  1925. 

The  quality  of  packet  vegetable  seed  on 
sale  in  New  York  in  1924.  M.  T.  Munn. 

N.  Y.  State  Sta.  Bui.  533,  27  p.  1925. 
Agricultural  seed  inspection.  A.  S.  Lut- 

man.  Vt.  Sta.  Bui.  253,  16  p.  1925. 

REGULATORY'  PUBLICATIONS,  MISCELLA¬ 
NEOUS 

Report  on  commercial  insecticides  and  fun¬ 
gicides,  1925.  E.  M.  Bailey.  Conn. 
State  Sta.  Bui.  272,  p.  141-150 +  iv. 
1925. 

Analyses  of  materials  sold  as  insecticides 
and  fungicides  during  1925.  C.  S.  Cath¬ 
cart  and  R.  L.  Willis.  N.  J.  Stas.  Bui. 
424,  16  p.  1925. 

The  chemical  composition  of  insecticides 
and  fungicides  (1924-1925  report).  R. 
R.  Robinson  and  W.  W.  Yates.  Oreg. 
Sta.  Circ.  64,  16  p.  1925. 

Inspection  of  agricultural  lime  products. 
H.  D.  Haskins,  E.  S.  Walker,  and  G.  B. 
Dalrymple.  Mass.  Sta.  Control  Ser.  Bui. 
34,  6  p.,  illus.  1925. 

Results  of  seed  and  legume  inoculant  in¬ 
spection  for  1925.  J.  G.  Fiske.  N.  J. 
Stas.  Bui.  428,  83  p„  illus.  1926. 
Biennial  report  of  apiarv  inspection,  1923- 
1925.  C.  S.  Rude.  Tex.  Sta.  Circ.  38, 
13  p„  illus.  1925. 

A  history  of  Connecticut  agriculture.  E.  H. 
Jenkins.  Conn.  State  Sta.  Reprint  from 
History  of  Connecticut,  p.  289-425. 
Stallion  enrollment. — XIV,  Report  of  stal¬ 
lion  enrollment  work  for  the  year  1925 
with  lists  of  stallions  and  jacks  enrolled. 
Ind.  Sta.  Circ.  129,  47  p.,  illus.  1925. 
These  fifty  years.  R.  P.  Crawford.  Nebr. 

Sta.  Circ.  26,  175  p.,  illus.  1925. 

What  the  station  can  do.  R.  W.  Thatcher. 

N.  Y.  State  Sta.  Circ.  81,  7  p.  1925. 
Eleventh  annual  report  of  the  dairy  de¬ 
partment  creamery  license  division  for 
the  year  ending  March  31.  1925.  W.  G. 
Goss.  Ind.  Sta.  Circ.  125,  20  p.,  illus. 
1925. 

Cxeamery  inspection  in  New  Jersey. 
(Sixth  annual  report.)  G.  I.  Ball.  N.  J. 
Stas.  Bui.  429,  15  p.,  illus.  1926. 
Advanced  registry  testing.  A.  D.  Burke 
and  P.  C.  McGilliard.  Okla.  Sta.  Circ. 
61,  29  p.,  illus.  1926. 

Rules  and  regulations  for  the  second  Utah 
intermountain  egg-laying  contest.  B. 
Alder.  Utah  Sta.  Circ.  55,  4  p.,  illus. 
1925. 

Some  better  things  in  farm  life  in  Wash¬ 
ington.  F.  R.  Yoder.  Wash.  Col.  Sta. 
Bui.  195,  45  p.,  illus.  1925. 

PUBLICATION  LISTS  AND  MISCELLANEOUS 

Abstracts  of  papers  not  included  in  bulle¬ 
tins,  finances,  meteorology,  index.  Me. 
Sta.  Bui.  321,  163  + XII  p.  1924. 

List  of  available  publications,  July  1,  1925. 

Nebr.  Sta.  Circ.  27,  7  p. 

Abstracts  of  Bulletins  305  to  327,  inclu¬ 
sive.  A.  D.  Jackson.  Tex.  Sta.  Bui.  338, 
12  p.  1926. 

Summary  of  publications.  B.  C.  Pittman. 

Utah  Sta.  Circ.  56,  4  p.  1925. 

Notice  announcing  the  issue  of  bulletins 
244-253.  inclusive.  Vt.  Sta.  Circ.  13, 

1  p.  1926. 


INCOME,  EXPENDITURES,  AND  OTHER  STATISTICS,  1926 
By  J.  I.  Schulte 

The  following  tables  give  detailed  data  regarding  (1)  personnel,  publications, 
and  mailing  lists  of  the  experiment  stations ;  (2)  revenues  and  additions  to  equip¬ 
ment:  (3)  expenditures  from  the  Hatch,  Adams,  and  Purnell  funds;  and  (4) 
total  disbursements  from  the  United  States  Treasury  under  the  Hatch,  Adams, 
and  Purnell  Acts  from  their  passage  to  the  end  of  the  fiscal  year,  June  30,  1926. 


Table  4.  Personnel,  publications,  and  mailing  lists  of  experiment  stations,  1926 


Station 

Number 

Number 

of 

Number 
on  staff 
who  as¬ 

Publications  during 
fiscal  year  1925-26 

Number 
of  names 

on  staff 

teachers 
on  staff 

sist  in 
extension 
work 

Number 

Pages 

on 

mailing 

list 

31 

16 

2 

4 

76 

1, 800 

Alabama  (Tuskegee) _ 

5 

4 

Alaska  _  _ 

7 

2 

87 

3,000 
4, 800 
3,000 
15, 525 
800 

25 

27 

16* 

17 

524 

34 

25 

9 

250 

157 

91 

87 

46 

1, 426 
■  475 

Colorado  _  _  _  _ 

63 

28 

14 

19 

33 

18 

800 

14,  850 
9  000 

18 

9 

1 

3 

95 

20 

8 

3 

4 

147 

7,  000 
25, 000 
10, 475 

Florida _ _ 

52 

1 

3 

,31 

564 

15 

1 

1 

5 

45 

5 

2 

41 

Hawaii _ _ _ 

6 

3 

2 

48 

1,500 
20,  895 

Idaho  _  _ _ _ _ _ _ 

44 

20 

9 

20 

244 

127 

76 

30 

275 

1, 825 
980 

23,  571 
36, 020 
28, 131 
13,  000 
13,  500 
6,  590 
20, 300 
16,  000 

Indiana.  _  _ 

93 

20 

49 

Iowa  .  _ 

92 

40 

33 

788  • 

Kansas  .  _ _ 

100 

68 

18 

760 

Kentucky  _  .  _ _ _ 

*  65 

33 

26 

5 

14 

574 

Louisiana _ _ _ 

3 

4 

3 

105 

Maine. _  .  ...  _ 1 

23 

1 

8 

362 

Maryland.  .  _ 

50 

25 

43 

300 

Massachusetts  _  _ 

64 

14 

25 

328 

10, 000 
42, 000 
20,  000 
15, 000 

Michigan . .  . . . 

101 

41 

4 

46 

10,  204 

Minnesota  _ _ _  .. 

138 

41 

127 

3 

22 

892 

Mississippi  .  _ 

12 

11 

124 

Missouri  (College) _ 

67 

60 

83 

1,327 

5,  800 

Missouri  (Fruit) _ 

1 

Missouri  (Poultry) _ 

3 

Montana..  ..  _ 

47 

16 

6 

15 

360 

6,  000 
7,  228 
7.  000 

Nebraska _ 

45 

19 

15 

545 

Nevada.  ..  _ _ _ 

14 

2 

50 

New  Hampshire  _ _ _ _ 

33 

18 

10 

8 

240 

7,  500 

New  Jersey  (State) _ 

70 

117 

New  Jersey  (College) _ 

40 

)■  35 

4 

2,  242 

17, 300 

New  Mexico...  _ 

24 

14 

6 

82 

394 

8,  500 
15,  000 
4, 472 
11,  780 
10,  000 
70,  000 
18,  000 
1,660 
45,  576 

New  York(State) _ _ 

56 

28 

712 

New  York  (Cornell) _ 

93 

56 

8 

21 

1, 463 
232 

North  Carolina  _ _ 

44 

14 

5 

North  Dakota.  . . . 

48 

15 

2 

14 

384 

Ohio _ _ 

101 

17 

68 

590 

Oklahoma _ 

43 

34 

9 

222 

Oregon..  _ 

61 

35 

39 

943 

Pennsylvania. _ _ 

95 

76 

40 

8 

232 

Pennsvlvania  (Nutrition) _ _ 

9 

Porto  Rico  .  .  _ ...  _  _ 

8 

1 

29 

3,000 
3,000 
5,  600 
33, 949 
12,  000 

Rhode  Island  _ _ 

14 

3 

10 

186 

South  Carolina _ _  . 

36 

11 

7 

9 

398 

South  Dakota _ _ _ _ 

34 

31 

5 

5 

128 

Tennessee _ _ 

29 

2 

9 

144 

Texas..  _ _ 

71 

34 

655 

70, 927 
9, 262 
7, 300 
12,  000 

Utah _ 

37 

24 

5 

11 

186 

Vermont _ _  _ _ _ 

23 

9 

1 

7 

300 

Virginia . . . . . 

38 

8 

1 

9 

231 

Virgin  Islands _ _ _ 

3 

4 

69 

500 

Washington _ 

42 

17 

20 

933 

3, 286 
12,  500 
53,  984 
8,  000 

West  Virginia _ _ 

46 

23 

2 

52 

569 

Wisconsin _ _ 

84 

81 

66 

20 

743 

Wyoming _ _ _ _ 

26 

10 

1 

9 

198 

Total.. . .  . . 

2, 827 

1,311 

349 

1,443 

36,  769 

832, 881 

113 


114 


Table  5. — Revenues  and  additions  to 


Station 


Federal 


Hatch 

fund 


Adams 

fund 


Purnell 

fund 


State 


Balances  1 
from 
previous 
year 


Fees 


Sales 


Alabama _ 

Alaska  2 - 

Arizona _ 

Arkansas _ _ 

California.. . . 

Colorado _ 

Connecticut  (State). 
Connecticut  (Storrs). 

Delaware _ 

Florida _ 

Georgia _ 

Guam  2 _ _ 

Hawaii 2 _ 

Idaho _ _ _ 

Illinois. _ _ 

Indiana _ 

Iowa _ 

Kansas _ 

Kentucky _ 

Louisiana _ 

Maine _ 

Maryland _ 

Massachusetts _ 

Michigan _ 

Minnesota _ 

Mississippi _ 

Missouri _ 

Montana _ 

Nebraska . . 

Nevada _ 

New  Hampshire _ 

New  Jersey  (State). . 
N  ew  J  ersey  ( C  ollege) . 

New  Mexico _ 

New  York  (State)... 
New  York  (Cornell). 

North  Carolina _ 

North  Dakota. _ 

Ohio _ _ 

Oklahoma _ 

Oregon _ 

Pennsylvania _ 

Porto  Rico  2 _ 

Rhode  Island... . 

South  Carolina. _ 

South  Dakota. _ 

Tennessee _ 

Texas _ 

Utah _ _ _ 

Vermont.. . . 

Virginia _ _ 

Virgin  Islands  2. _ 

Washington _ 

West  Virginia _ 

Wisconsin . . . 

Wyoming _ 


$15, 000.  00 


$15, 000.  00 


$20,  000.  00 


$34,  500.  00 


$14,  586.  98 


$7,  654.  82 


000.  00 
000.  00 
000.  00 
000.  00 
500.  00 
500.  00 
000.  00 
000.  00 
000.  00 


15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
7,  500.  00 
7,  500.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 


20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

10,  000.  00 

10,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 


99,  242.  79 
57,  755.  76 
466,  444.  76 
104,  343.  37 
167,  697.  10 
32,  000.  00 
18,  500.  00 
273,  381.  50 
8,  800.  00 


775.  43 


30,  534.  63 
27,  875.  27 
157.  38 
3,  901. 13 
2,  308.  50 
7,  368.  21 
347.  52 


$12,  807.  78 


19,  000.  00 


6, 147.  89 
14,  600.  00 
101,  422.  23 
36,  721.  07 


18,  771. 13 
9,  704.  59 
8,  017.  38 


Total- 


000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 


15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000,  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 


20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 


000.  00 
000.  00 
500.  00 
500.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 


15,  000.  00 
15,  000.  00 
1,  500.  00 
13,  500.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 


20,  000.  00 

20,  000.  00 

2,  000.  00 

18,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 


46,  288.  69 
380,  254.  94 
209, 137. 16 
265,  000.  00 

102,  400.  00 

111,  932.  77 
50,  093.  10 
38,  000.  00 
80, 221.  42 

128,  904.  32 
288,  000.  00 
221,  504.  39 

103,  479.  57 
37,  059.  62 

101,  883.  09 

112,  416.  39 

3,  043.  89 

4,  500.  00 
106,  483.  89 


1,  361.  49 
17,  962.  39 
140,  830.  92 
9,  630. 14 
28,  809.  42 
27,  407.  34 
569.  91 


122,  443.  51 


39, 134.  06 
97,  729.  30 
30,  336.  90 
10,  016.  24 


709.  28 


42,  731.  30 
99,311.46 


17,  043.  46 
20, 146.  38 


34,  545. 18 
4,  013.  92 


937.  04 
3,  996.  58 


61,  892.  02 


7, 

285, 

240, 

60, 

265, 

710, 

30, 

117, 

73, 


506.  00 
025.  00 
896.  01 
000.  00 
400.  00 
200.  00 
000.  00 
000.  00 
934.  97 


20,  291.  72 
8,  678.  07 


57,  023.  82 
120,  591.  25 
2,  857.  17 
37,  771.  38 


000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 


15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 


20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 


1,  393.  02 
72,  255.  01 
57,  920.  00 
37,  351.  03 
270,  048.  82 
60,  223.  62 


1,  805.  21 
11,  670.  94 


72,  588.  36 


15,  650. 18 
10,983.08 


16, 072.  50 


000.  00 
000.  00 
000.  00 
000.  00 


15, 000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 


20,  000.  00 

20,  000.  00 

20,  000.  00 

20,  000.  00 


111,  222.  06 
96,  500.  00 
249,  637.  45 
54,  454. 15 


3,  593.  03 


15,  659.  04 


3,  282.  89 
57,  006. 17 
83,  597.  73 

35,  463.  24 
19, 119. 17 
61,  906.  60 

7,  067.  20 
19,  650.  68 
16,  825.  86 
18,  089.  76 

36,  052.  68 
83,  460.  64 
12, 921.  78 
43,  528.  90 
23,  249. 12 
66,  015.  89 

4,  007.  61 
1,  644.  02 

37,  223.  66 


10,  000.  00 
10,  860.  42 
28,  358.  22 
19,  821.  62 
70, 176.  45  | 
57,  221.  47 
16,  217.  36 
45, 139.  73 
3, 136.  89 


5, 175.  20 
42,  363.  27 
17,  207.  22 
18, 197.  73 
101,  457.  76 
22,  319.  24 
1,208.32 
8,  557.  30 


49, 390.  75 
41,  442.  43 
59,  657.  96 
9,  488.  06 


720,000.00  720,000.00  960,000.00 

) 


6,  526,  818.  02 


663,  834.  29 


590,  034. 17 


1,  470,  550. 11 


1  Not  including  balances  from  Federal  funds. 

*  Supported  by  direct  appropriations  to  the  United  States  Department  of  Agriculture. 
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equipment ,  experiment  stations ,  1926 


Miscella¬ 

neous 


Total 

revenue 


Additions  to  equipment 


Buildings 


Library 


Apparatus 


Livestock 


!  Miscella- 


Total 


$10, 000.  00 

76,  240.  00 


20,  426.  96 


10,  500.  02 
19,  033.  31 


24,  707.  50 
54,  940.  00 


54,  871.  l 


14, 120.  52 
995.  40 
16,  338.  20 
2.20 
946.  74 
2,  249.  97 


1,  069.  80 


18,  876.  71 
132.  53 


3.  50 


385.  58 
11,  025.  00 
4,  024.  72 


13,  399.  85 
13, 095.  43 
56, 460.  00 


3, 907.  24 


1, 961.  51 
22, 180.  00 


25, 157.  62 


$116,  741.  80 
76,  240.  00 
156, 166. 11 
122,  355.  76 
681,  636.  36 
218,  939.  71 
222,  354.  50 
79, 934.  44 
89,  579.  63 
340,  454.  30 
67, 164.  90 
24,  707.  50 
54,  940.  00 
100,  933.  07 
505,  223.  50 
660,  880.  35 
360,  093.  38 
239,  462.  65 
348,  976.  01 
152,187.  63 
118,  662.  32 
164,  094.  76 
239,  727.  58 
374, 999.  42 
456,  526.  46 
183,  444.  81 
185,  280.  08 
180,  215.  93 
228,  432.  28 
57,  988.  54 
79,  017.  31 
205,  732. 10 
50,  000.  00 
87,  791.  72 
309,  566.  99 
314,  254.  23 
130,  207.  20 
453,  625.  27 
942,  037.  44 
99,  074.  53 
263,  310.  96 
140, 167.  29 
56,  460.  00 
56,  568.  22 
166,  423.  49 
136,  798. 16 
105,  548.  76 
504,  064.  00 
132,  542.  86 
67,  280.  82 
144, 090.  25 
22, 180.  00 
210,  612.  81 
191,535.46 
384, 453.  03 
129,  601.  25 


$3,  691.  03 


$958.  82 


$1,  537.  50 


$4, 368.  08 


$238.  50  $1, 992.  62 


1, 200.  00 
2,  000.  00 
38, 114. 10 
15,  775.  00 
9,  000.  00 
445.  54 
2, 976.  52 
70, 152.  59 


250.  00 
670.  23 
5,  475. 16 
972.  00 
1,  000.  00 
2,  737.  79 
693. 10 
5,  432.  65 
588.  63 


2, 992.  40 
7,  311.  60 
3,  942.  41 

3,  656.  00 

4,  550.  00 
335.  47 

2,  611.  43 
14, 172.  20 
1,  342.  64 


2,  586.  75 
8, 102.  85 
7,  545.  98 

3,  391.  00 
1, 000.  00 

408.  27 
1,  355.  85 
1,  079.  23 
3,  028.  70 


2, 491.  47 
3,  540.  77 
8,  722.  00 


646.  90 
378.  42 
477.  66 


5,  000.  00 
779.  68 
3,  901.  90 
2,  455.  00 
1,  200.  00 
3, 135.  80 
523.  99 
1, 120.  00 
560.  01 


3,  000.  00 
74,  948.  87 
60,  838.  31 


100.  00 
2,  500.  00 
598.  29 


301.  00 


300.  00 


6,  000.  00 


15, 174. 16 
3,  931.  21 
8,  702.  87 
5,  352.  51 
3,  339.  35 
1,  487.  19 
27,  808.  86 


5, 295.  00 
5,  609.  34 
1,  323.  28 
18,  500.  00 
1,  947.  82 


96.88 
1,  203.  94 
203.  97 
872.  59 
838.  75 
553.  84 

1,  465.  06 

2,  027. 13 

28.97 
259.  37 
291.  25 
407.  77 
108.  50 
528.  29 
1,  910.  36 


4,  705.  61 
3, 155.  26 
1, 196.  22 
1, 104.  40 

873. 17 
1,  804.  97 

1,  375.  30 
2, 103.  15 
4, 174.  77 

5,  640. 19 

86.60 

2,  359.  41 
1, 408.  10 

7,  069.  21 
832.  48 

1, 124.  05 

8,  928.  97 


8,  365.  42 


12,  424.  37 
615. 19 
7,  533.  64 
2,  918.  20 
3, 081.  45 
2,  297.  87 
9,  202.  30 
4,  698.  53 
807.  70 

1,  853.  58 
4,  251.  00 

2,  545.  96 
1,  419.  02 


4,  504.  98 


10,  950.  52 
2, 063.  50 
13,  036.  03 
1, 182.  45 
2,  553.  00 
525.  00 

2,  384.  35 
475.  00 

5,  087.  60 

3,  720.  96 
1, 131.  50 

6,  937.  21 

1,  489.  00 
12,  869.  21 

2,  500.  00 
200.  00 

2,  465.  45 


235.  32 
6,  760.  00 
1, 905.  35 
3,  471.  00 
1,  000.  00 
128,  014.  96 
80,  000.  00 
3,  348.  59 
272.  20 


52.08 
2,  258. 16 
1,  619.  97 
300.  07 
441.  77 
370.  31 
1,  592.  98 
32. 13 
168.  23 


612.  98 
9,  093.  76 
3,  284.  22 
2,  512.  55 
1,  987.  48 
3, 138.  99 
1, 352.  81 
1,  285.  38 
1,  643.  99 


1,  879. 17 
9,  756.  87 
3,  908.  02 

2,  340.  01 
5,  317. 16 

18, 987. 18 

3,  762.  58 
3,  606.  97 

688.  28 


1, 310.  87 


99. 15 
3,  686.  00 
9,  444.  29 
10,  638.  38 
1,  946.  65 
8,  429.  95 
184. 10 


1,  240.  00 


395.  70 
9,  646.  01 


870.  69 
36,  642.  35 
1,  000.  00 

2,  735.  78 

3,  803.  66 


1,  551.  92 
413.  31 
200.  00 
355.  64 
640.  00 


269.  44 
4,  491.  82 
1,  267.  50 

1,  217.  96 
10,  501.  23 

2,  000.  00 
484.  87 
905.  00 


156.  51 

1,  698.  76 

94.  95 
3,  594.  56 
12,  982. 10 

2,  000.  00 
152.  25 
900.  00 


115.  00 
1,  864.  00 


1, 164.  86 
5,  456. 16 
2,  000.  00 
482.  30 


2,  226.  33 
4,  792.  92 
14,  341.  73 
16,  794.  80 


757.  79 
94.  56 
1,  767.  37 
900.  00 


364.  90 
1,  930.  86 
4,  595.  29 
8,  238.  92 


1,  891.  64 
2, 366.  87 
4, 133.  90 
3,  230.  96 


478.  00 
5,  696.  28 

2,  340.  47 

3,  828.  50 


500.  00 
31,  498.  75 
3,  990.  34 


1,  848.  54 
512.  65 
2, 123.  29 


2, 109.  85 
1,  208.  06 
848.  27 
20, 133.  06 
2, 189.  66 


118.  50 
374.  40 
1,  819. 19 


8,  543.  54 
5,444.42 


2, 169.  51 


2,  536.  47 
878.  79 


1,  405.  35 
5,  875.  82 


2,  041.  89 

3,  825.  67 
1,  000.  00 


1,  460.  00 


1,  462.  78 
1, 126.  77 
3,  36 6.  39 


$12,  786.  55 


12,  029. 15 
21,  355.  83 
62,  520.  32 
34,  971.  00 
16,  750.  00 

7,  062.  87 

8,  807.  79 
92,  335.  09 

5,  997.  64 


10,  201.  00 
108,  947.  62 
89,  448.  49 

5,  218.  76 
43,  776.  20 

8,  549.  84 
21,  989.  94 
11,  473.  27 
13, 129.  05 

8, 125. 11 
48,  586.  86 
36,  219.  87 

9,  539.  43 
17,  018.  91 

8,  762.  63 
41,  392.  15 

6,  926.  32 
2,  226.  74 

19,  628.  95 


12,  633.  96 
27,  868.  79 
16,  261. 13 
12,  309.  63 
18, 190.  70 
163, 319.  33 
88,  655.  02 
19,  239.  49 
3,  835.  59 


2,  342.  00 
24,  816.  41 
1,  362.  45 
10,  441.  88 
69,  820.  82 
8,  200.  00 
4,  210.  84 
7,  708.  66 


7, 181.  44 
16,  008.  26 
30,  545. 15 
32, 993. 18 


540,051.34  12,191,287.93  690,069.23 


56,331.34  151,874. 


183,134.66  151,231.46  131,080.96  1,363,722.11 
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Table  6. — Expenditures  of  experiment  stations  from  United  States  appropria 

June 


Classified  expenditures 


Station 


Alabama . 

Arizona _ 

Arkansas . . 

California . . 

Colorado _ _ 

Connecticut  (State).... 
Connecticut  (Storrs)... 

Delaware . . 

Florida . 

Georgia . . 

Idaho.. . 

Illinois _ _ _ 

Indiana _ 

Iowa__ . . 

Kansas . . . 

Kentucky . 

Louisiana . . 

Maine... . . 

Maryland . . 

Massachusetts... . 

Michigan... . . 

Minnesota . . 

Mississippi . 

Missouri . . . 

Montana . . 

Nebraska . . . 

Nevada.  . . 

New  Hampshire . 

New  Jersey . 

New  Mexico _ _ 

New  York  (State) _ 

New  York  (Cornell). .. 

North  Carolina _ 

North  Dakota . . 

Ohio-. . . 

Oklahoma _ _ 

Oregon... . 

Pennsylvania.  . . 

Rhode  Island . 

South  Carolina _ 

South  Dakota . 

Tennessee . . 

Texas _ _ _ 

Utah . 

Vermont. . . . 

Virginia . . . . 

Washington . . 

West  Virginia . 

Wisconsin . 

Wyoming.. . 


Amount 
of  appro¬ 
priation 

Salaries 

Labor 

Publica¬ 

tions 

Postage 
and  sta¬ 
tionery 

Freight 
and  ex¬ 
press 

Heat, 

light, 

and 

water 

Chem¬ 
ical  sup¬ 
plies 

$15, 000.  00 
15, 000.  00 
15, 000.  00 
15,  000.  00 

$9, 892.  85 
14, 998. 46 
6,  493.  33 
15,  000.  00 
14,  870.  80 

$1, 808.  87 

$342.  70 

$509. 43 

$84. 93 

$150. 14 

1.  54 

2, 493.  24 

2, 388. 64 

31.  82 

326.  98 

$62. 48 

322.  27 

15'  000.  00 

8.35 

47.  85 

7,  500.  00 
7,  500.  00 

7,  500.  00 

7,  500.  00 
10,  230. 15 
15, 000.  00 

8,  919.  04 
12,  026.  28 
14,  834.  60 

15,  000.  00 
15,  000.  00 
15.  000.  00 

943.  69 

1,  521.  26 

537. 98 

38.32 

84.  20 

179.  82 

3,  027.  20 
1,  356.  49 
165.  40 

396.  52 

185.  65 

495.  83 

30.04 

15, 000.  00 
15,  000.  00 

200.  41 

18. 14 

37.  30 

460.  63 

15,  000.  00 

14,  860.  00 
8, 415.  00 
9,  633.  31 
15, 000.  00 

7,  529. 19 
7, 985. 45 

14,  355.  24 
15, 000.  00 

15,  000.  00 
15,  000.  00 

9,  634.  50 

8,  840. 14 
14, 986.  86 
15,  000.  00 

9,  273.  33 
10,  241.  83 
10,  716.  01 

15,  000.  00 
15,  000.  00 

650.  54 

998.  91 

514.  37 

49.  58 

124. 18 

4, 415.  71 

23.  81 

30.  42 

70. 17 

104.  77 

15,  000.  00 

15,  000.  00 

4, 195.  86 
2,  974.  23 
610.  69 

226.  95 

53.24 

19. 90 

387. 12 

15,  000.  00 
15,  000.  00 

250.  02 

378.  64 

47.  67 

661.  68 

166.  82 

8.  75 

15, 000.  00 
15,  000.  00 

15,  000.  00 

15,  000.  00 

2,  498.  29 

85. 97 

75.74 

134.  09 

15,  000.  00 
15,  000.  00 

2,  291.  62 

213. 11 

36.  22 

67.44 

131. 36 

15,  000.  00 

15,  000.  00 
15,  000.  00 
15,  000.  00 

2,  415.  86 
523.  04 
829.  00 

369.  57 
1,  322.  81 

349.  53 
713.  72 
317.  44 

18.47 
315.  77 
26.  36 

35.  43 
700.  00 
70.  75 

22.20 
25.  28 
626.  34 

15,  000.  00 
1,  500.  00 

7,  666.  29 
1,  250.  00 
5,  509.  45 
13, 183.  38 
15,  000.  00 
7,  260.  00 
5,  590.  00 
9,  558.  00 
12,  000.  00 

7,  250.  41 

8,  378.  32 

8,  228.  25 

9,  280.  00 
14,  071.  58 

8, 925.  46 
8,  060. 15 
8,  830.  01 
10, 174.  02 
8,  857.  50 

8,  350.  00 

9,  777.  30 

3,  058.  51 
250.  00 

2,  067.  61 

106. 19 

86.  22 

339.  38 

175.  72 

13,  500.  00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15,  000.  00 

4,  573.  25 
249.  82 

6.  80 

209.  60 
429.  08 

94.  02 
24.  51 

.68 

27.  35 
264.  65 

982.  43 
2,  487.  04 
2,  824. 98 
798.  79 

516.  70 
763.  90 
994.  98 

435.  01 
130.  94 
54.  59 

252. 90 
283. 40 
1.  26 

2, 144.  48 
59.  00 

163.  76 

1,  088. 17 
85.24 

15,  000.  00 

1,  760.  34 
1,  260.  43 
518.  68 
1,  863.  81 
360.  43 

2.  47 

51.91 

12.82 

15,  000.  00 
15,  000.  00 
15,  000.  00 

3,  203.  47 
1, 121.  20 
3,  020.  25 

133.  64 
544.  67 
36.44 

193. 11 
50.  45 
2-1.  30 

120.  89 
232.  30 

1.  50 
94. 15 
430.  21 

15,  000.  00 
15,  000.  00 

2,  500.  49 
262. 10 

412.  62 
352.  09 

38.  96 
1.  01 

1, 053.  07 

57.  85 

15,  000.  00 

2,  278.  34 
2,  416.  25 
2,  796.  25 
1, 133.  28 

18.  50 

15.  65 

80.  80 

118.  55 

15, 000.  00 
15,  000.  00 
15, 000.  00 

1,  347.  22 
128.  61 

2,  747.  60 
565.  00 

413.  27 
260.  97 
23.  35 

44.  42 
217.  76 
5.  31 

947.  87 
106. 97 

398.  01 
370.  21 
17.  55 

15,  000.  00 
15,  000.  00 

2,  738.  56 
2,  388.  22 
5,  222.  70 

7.  92 

25.  25 

255.  86 

667.  24 

336.  90 

5.28 

780.  02 

15,  000.  00 

720,  000.  00 

525, 936. 49 

75,  505.  66 

22,987. 48 

8, 222.  50 

2,  689.  67 

7, 542. 17 

7, 116.  37 

Total. 
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tions  received  under  the  act  of  March  2,  1887  ( Hatch  Act),  for  the  year  ended 
30,  1926 


Classified  expenditures 


Seeds, 
plants, 
and  sun¬ 
dry  sup¬ 
plies 

Ferti¬ 

lizers 

Feeding 

stuffs 

Library 

Tools, 
imple¬ 
ments, 
and  ma¬ 
chinery 

Furni¬ 

ture 

and 

fixtures 

Scien 
tific  ap¬ 
paratus 

Live¬ 

stock 

Travel¬ 
ing  ex¬ 
penses 

Con¬ 

tingent 

ex¬ 

penses 

Build¬ 
ings  and 
land 

$230. 03 

$344.  20 

$457. 82 

$409. 85 

$341. 86 

$32. 10 

$198. 00 

$125. 22 

— 

$72. 00 

1, 304. 23 

3. 00 

702. 25 

27. 05 

345. 00 

87.  52 

$138. 40 

273. 81 

18. 00 

10. 00 

45. 00 

344.  95 

139.28 

215. 49 

222.  95 

198. 23 

41.45 

293.  98 

$8.  25 

275. 11 
211.  63 

841. 42 

63. 00 
61.68 

78. 15 

396.  53 
175. 17 

103. 80 

1.70 
87.  26 

169.  62 
290.  01 

16. 39 

75.00 

140.  00 

519.  72 
161.  58 

3,  668. 12 

26.  50 
233. 15 

12.  63 

6.  71 
32.  33 

13.  74 
286.  32 

8. 43 

424.  58 
109.  89 

58. 17 

35.  50 
797.  90 

5. 11 
389.  79 

908. 19 
15.11 

306.  98 
229.  72 

40.  85 
252.  67 
25. 32 

120.  00 

452.  76 
270.  54 

235.  60 
469. 87 

533.  72 
719.  27 

478.  54 

1, 069.  20 
1, 795.  60 

14.  40 

75.  83 
127.  57 

1.  50 
255.  76 

328. 22 
3.00 
13. 14 

70.  00 
25.  91 

493.  00 

296.  72 
88.  07 
274.  87 
258.  25 

401. 82 

107.  50 
397.  00 
9.  60 
2.  30 

261.  00 
14.  90 
121.  54 
463.  78 

130.  85 
69.  20 
32.  70 
78.50 

391.70 

436.  77 
323.  76 
1, 453. 49 
175.93 

489.  25 
18.  70 
58.  22 
56.84 

245.  92 
15.  39 
370.  03 

360.  00 
94. 45 

81.40 

6.89 

811.41 
57.  41 

428. 61 

.33 

8.  78 

615.  85 

547.  07 

323.  46 
121.  97 

190.  20 
669. 18 

1.24 

152.  50 

1,339.  95 
628.  55 
224.  66 
255. 32 
419.  05 
508.  31 
140. 31 
119. 34 
11.  05 
240.  23 
196. 04 
484.  05 
73.28 
1, 045.  60 
58.84 

578. 09 
96.  04 
5.  65 
80. 06 
1, 162.  64 
374. 21 

150.  00 
945.  30 
177.  00 
9.  00 
387.  73 

129.  46 
1, 145.  98 
40.  66 
29.  29 
415.  85 
1, 068.  04 
137.  30 
65. 16 

416.  66 
29.  00 
120.  25 

630.  56 
529.  50 
124. 48 

28. 27 

1, 092. 31 
788. 25 

102. 60 

72. 17 
1, 191.  09 

28. 80 
383.  77 
53.27 
202.  78 
120.  37 
6.  75 
190. 10 
45.  06 
20.  50 

197.  31 
154.  57 
225.  55 
384. 43 

18.  55 

134.  45 
25.  63 

4.  61 
649.  01 
2.  00 

350.  00 

191.  30 

58.  65 

242.  73 

3.  71 

217.  78 
181.  80 
193.  87 
76. 18 
749.  07 

2, 129.  22 
6.  60 
1. 35 

12.  70 
125. 96 
204. 85 

102.  63 
187.  29 
139.  80 
30.  60 
95.28 
61.  55 

6.  85 

855. 45 
451. 25 
266.  34 
566. 35 
997. 33 
36. 07 

15. 00 
67.  73 
23.15 

56.  66 
84.  00 
146.  51 
71. 07 

15. 00 

291.  55 
61.  65 
302. 18 
1,  654. 46 

15. 00 

23.45 

661. 42 

12,384.02 

5, 637.  54 

13, 520. 17 

3, 557.  62 

7,  675.  87 

4,  667.  77 

5,  557. 49 

1,  723. 10 

11, 784.  90 

144.  52 

3, 346.  66 
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Table  7. — Expenditures  of  experiment  stations  from  United  States  appropria 

June 


Classified  expenditures 

Station 

Amount 
of  appro¬ 
priation 

Salaries 

Labor 

Postage 
and  sta¬ 
tionery 

Freight 

and 

express 

Heat, 

light, 

and 

water 

Chemical 

supplies 

$15, 000. 00 
15, 000. 00 
15, 000. 00 
15,  000.  00 
15, 000.  00 
7,  500.  00 
7,  500.  00 
15, 000.  00 

$11, 250. 00 
12, 906. 86 
8, 716.  67 
15,  000.  00 
15, 000.  00 
7,  500.  00 
7,  500.  00 
11, 156.  63 
15, 000.  00 
9,  536. 11 
11, 193.  34 

$699.  73 
593. 45 

$42. 38 
6. 15 

$256. 60 
24.83 

$214. 73 

$759. 42 
94.  87 

2, 127.  93 

4. 25 

86. 80 

196. 40 

1,417.  37 

511.  76 

6.  35 

47.49 

1, 446. 11 

Florida _ 

15;  000.  00 

15, 000. 00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15, 000. 00 

Georgia. _ __ _ _ 

1, 890.  31 
1, 181.  97 
3, 185. 14 
208. 40 

28.  91 

421.64 

612. 12 

438.  60 

13. 12 

2.70 

298.  01 

lL  814.  86 
12,  560.  00 
9, 095.  00 
10, 300.  00 
15, 000.  00 
11,  896.  90 
15, 000.  00 
13, 905.  01 
15, 000.  00 
15, 000.  00 

31. 42 

31.  39 

489. 82 

2,  628.  04 
3, 423.  39 

151.  04 

115. 90 

895.  90 

15;  000. 00 

15, 000.  00 
15, 000.  00 
15, 000. 00 
15, 000.  00 
15, 000.  00 
15, 000.  00 

29.  69 

417.  92 

Louisiana _ 

780.  00 

107.  20 

16.  68 

5.87 

83. 12 

Maine  _ 

Maryland _ 

6,84 

121. 16 

Massachusetts _ 

Michigan _ 

Minnesota _ 

15, 000. 00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15,  000.  00 
15,  000.  00 

15, 000.  00 
11, 049.  83 
4, 074.  31 

11,  624.  84 
15, 000. 00 

9, 063.  97 
11, 614. 19 
12, 457.  50 
9, 142.  82 
1,  500.  00 
9,  366. 02 

12,  666.  66 
15,  000.  00 

■  8,  525.  00 

10,  780.  00 
13,  709.  99 
13, 012. 10 
8, 000.  07 

Mississippi 

2, 188.  90 
3,  341.  76 
1,  961.  64 

47.03 

69. 06 

491.  22 

Missouri _ 

117.  51 

291. 73 

153.  85 

1,  797.  04 

Montana  _ - _ 

35. 20 

17. 10 

195.  29 

Nebraska  _  _ 

Nevada  _ 

2,  903.  00 
1,  687.  37 
332. 16 

10.  08 

70.  28 

368.  07 

New  Hampshire-  _ 

15,  000.  00 
15,000.  00 
15,  000.  00 
1,  500.  00 
13,  500.  00 
15,  000.  00 

59.  38 

19.55 

380.  35 

New  Jersey _ 

33.  57 

3.28 

736.  76 

959.  30 

New  Mexico _ 

2,  731.  51 

95.94 

226.97 

420.  99 

772. 88. 

Npw  Vnrk  f  State! 

Np.w  Vnrk  (Cornell) 

1,  289.  87 
73.  30 

290.  55 

21.  33 

845.  69 

North  Carolina  _ 

3.  93 

39. 90 

8. 96 

387. 42 

North  Dakota 

15, 000.  00 
15, 000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15, 000.  00 

Ohio 

3,  905.  94 
1, 384.  02 

21. 12 

525. 16 

Oklahoma  _ 

685.  69 

Oregon— _ 

582.  82 

11.  61 

26.  96 

27.95 

386.  63 

Pennsylvania  _ 

1,  393.  84 
5,  212. 19 

4.  71 

204.  50 

Rhode  Island _ 

3.  20 

11.34 

308.04 

206.  96 

South  Carolina, 

15, 000.  00 
15, 000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15,  000.  00 

10, 278.  32 

8,  378.  22 
13, 520.  00 
13, 276.  54 

9,  712. 44 
11, 800. 84 
14, 805.  00 
12,  710. 26 
12, 371.  71 
10, 160.  00 
14,  580.  00 

2, 482.  71 
3, 031.  63 
330.  50 

151.  50 

13.  87 

333. 25 

South  Dakota _ 

2.  08 

207.  60 

9.  50 

592. 47 

Tennessee _ 

5.  95 

73.  30 

83.  00 

269.  69 

Texas. _ 

546. 13 

50.  22 

82.  35 

38.34 

419.  34 

Utah  . . 

2,  715. 16 
2,  094.  53 
143.  38 

31. 16 

85.  31 

948. 84 

Vermont _ 

40.  35 

6. 16 

192.  03 

272.  61 

Virginia  _ 

.50 

29.  97 

Washington _ 

1,  323.  54 

22.94 

159.  78 

West  Virginia _ 

638.  59 

3.  64 

.30 

564.  74 

Wisconsin 

3, 489.  85 
420.  00 

441.  57 

Wyoming  _ 

Total _ 

720, 000.  00 

577,  512.  01 

63, 434.46 

1, 376.  58 

2, 087. 42 

3, 266. 48 

18,  700.  76 
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tions  received  under  the  act  of  March  16,  1906  ( Adams  Act),  for  the  year  ended 
30,  1926 


Classified  expenditures 


Seeds, 

plants, 

and 

sundry- 

supplies 

Ferti¬ 

lizers 

Feeding 

stuffs 

Li¬ 

brary 

Tools, 
imple¬ 
ments, 
and  ma¬ 
chinery 

Furni¬ 
ture  and 
fixtures 

Scientific 

appara¬ 

tus 

Live¬ 

stock 

Travel¬ 
ing  ex¬ 
penses 

Con¬ 

tingent 

ex¬ 

penses 

Build¬ 
ings  and 
land 

$302. 37 
128.  86 
603.  32 

$7.00 
38.  55  N 
142.  70 

$503.  56 

$1.  53 
13.  25 
32.67 

$561. 13 
115.  55 
196.  31 

$12. 16 
88.25 
20.00 

$349. 14 
262.  55 
657.  60 

$1.  50 

$50.  74 
474.  59 
157.  06 

$6.  01 
22.19 
15.  83 

$230.  05 

507.  99 

117. 10 

253.  39 

70.66 

50.06 

35.  28 

1, 161.  77 

260.  50 

196.  52 
89.  01 

9.  50 

1,  205.  87 

97.97 

12. 14 
215.  45 

4.  55 

248.  18 
940.  28 

144.  00 

37.25 
1,  066. 12 

116. 

279.  32 
634.  21 
75.  20 

46.  65 

1.  25 
70.  15 

7.  50 
173.  50 
40.  00 

555.  53 
730.  96 
31.  61 

710.  75 

75.  72 
6.  78 

3.  50 

31.  00 

1.  55 

536.  42 
497.  81 

18.  92 

93.  76 

98.04 

43.  70 

70.81 

666.  73 

128.  65 

403.  76 

698.  54 

96.63 

7.92 

58. 13 

765.  37 

38.  94 

170.  26 
520.  77 
101. 19 

428.  73 

3,  224.  51 
44.  00 

84.47 
34.50 
5.  50 

72. 10 
297.  49 
51.  73 

297.  40 
521.  88 
166.  57 

74.  60 
41.  63 
586.84 

26.40 
246.  89 

25.  75 

171.  88 
68.  50 

138.  50 

139.  60 

2.00 

65.  69 
91.  82 
120.  32 
197.  92 

915.  92 
455. 18 

29.  71 
21.  70 
66.  60 
184.  05 

95.00 
181.  88 
163.  75 
243.  53 

1, 116. 18 

362.  10 
43.  62 

63.  03 

7.  58 
491.  57 

381.  93 
81.  02 
178.  47 

38. 16 

145.  55 

104.  45 

18.47 

44.88 

621.  07 

3.  00 

12.  05 

188.  50 

216. 17 

642.  45 
1,  749.  08 

3.30 
70.  75 

136.  37 
314.  14 
52.63 
51.  56 
92.  22 
189.  98 
1, 119.  64 
1.  63 
108. 14 
248.  56 
156.  25 
1.  56 
103.  65 
197.  65 
37.  20 

105. 13 
876.  21 
28.  00 

18.  52 
142.  71 

5.  55 
14.86 
49.  88 
134.  47 
80.72 
52.  42 
2.30 
82.  65 
16.  42 

16.  35 

1,  329.  66 
580.  00 
110.  80 
63.31 
85.  65 
652. 13 
250.  37 
208. 19 
121. 17 
491.  62 
219.  74 
.59 
14.50 
475.  61 
341.  74 

416.  75 
75.  00 

12.  60 
35.  21 
47.  50 
18.  00 
300.  00 
52.39 

22.79 

5.  00 
168.  23 
103.  21 

6.  80 

69. 14 
7.35 
39.  39 
50.67 
426.  97 
720. 16 
69. 18 

57.  70 

9.  50 

652.  39 

.70 
30.00 
60.  00 
49.  05 

115.  00 

90.48 

240.  22 

255.  00 

30.62 

306.  47 

355.  47 

22.32 
22.  49 

513.  66 
15.  96 

148.  28 
96. 13 
17.  50 

11.  55 

.32 

52.  90 
1.  50 

1.  72 

7.00 

27.  50 
57.  72 
126.  01 

630.  83 
307.  40 

379.  52 
377.  98 

3.12 

25.  65 

7,  457.  09 

952.  51 

11,  483.  38 

809.  74 

3,  912.  29 

1,  514.  47 

14,  709.  61 

3,  273.  95 

6,  649.  89 

275.  43 

2,  583.  93 
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Table  8. — Expenditures  of  experiment  stations  from  United  States  appropria 

ended  June 


Station 


Alabama _ _ _ 

Arizona _ 

Arkansas.. . . 

California--. . . 

Colorado _ 

Connecticut  (State) . 
Connecticut  (Storrs). 

Delaware _ _ 

Florida _ 

Georgia _ 

Idaho _ 

Illinois _ 

Indiana _ 

Iowa. . . 

Kansas _ 

Kentucky _ 

Louisiana _ 

Maine _ _ 

Maryland _ 

Massachusetts _ 

Michigan _ 

Minnesota _ _ 

Mississippi _ 

Missouri _ 

Montana _  _ 

Nebraska. _ _ 

Nevada _ 

New  Hampshire _ 

New  Jersey _ 

New  Mexico _ 

New  York  (State) ... 
New  York  (Cornell) . 

North  Carolina _ 

North  Dakota _ 

Ohio _ _ 

Oklahoma _ 

Oregon _ _ 

Pennsylvania _ 

Rhode  Island _ 

South  Carolina _ 

South  Dakota _ 

Tennessee _ 

Texas . . . 

Utah _ _ _ 

Vermont _ 

Virginia . . 

Washington _ 

West  Virginia.. . . 

Wisconsin _ 

Wyoming . . 


Amount 
of  appro¬ 
priation 

Classified  expenditures 

Salaries 

Labor 

Publi¬ 

cations 

Postage 

and 

station¬ 

ery 

Freight 

and 

express 

Heat, 

light, 

and 

water 

Chem¬ 
ical  sup¬ 
plies 

Seeds, 

plants, 

and 

sundry 

supplies 

$20, 000 

$11, 155. 84 

$1, 924. 64 

$99. 15 

$428. 16 

$184.  95 

$1, 354.  51 

$543. 70 

'  20,000 

12, 569.  68 

683.  54 

33.80 

184.  54 

9.  25 

510.  68 

81.  66 

20,  000 

10, 365. 32 

2,  533.  05 

$1,099.98 

598. 46 

43.  54 

250. 82 

24.20 

20,  000 

16,  991.  67 

2,  964.  55 

20;  000 

16;  382.  05 

'  604.  00 

222.  56 

7.  32; 

6. 35 

131.  96 

47.  66 

10,  000 

7,  253.  68 

1,  077.  08 

63.74 

170. 13 

23. 19 

10'  000 

4,  788.  70 

3;  111.  04 

20,  000 

12;  964. 13 

505.  09 

327.  75 

52. 13 

38.  42 

874.  02 

298.  84. 

20,  000 

7,  027.  81 

94.95 

405. 19 

370.  99 

102.  56 

20,  000 

8;  319.  78 

1,  680.  54 

169.  38 

661.  70 

423.  69 

291.  58 

392. 12 

20,  000 

9,  006.  90 

461.  35 

288.  33 

74.  32 

100.  87 

117.  62 

343. 15 

20,  000 

12, 803.  37 

934. 49 

137.  42 

374.  91 

105.  24 

_ 

92.  39 

56.74 

20,  000 

11,  296.  67 

4,  335. 16 

168.  87 

28.98 

4.  20 

20,  000 

5, 427.  30 

3;  403.  61 

44.  55 

153.  63! 

25.  73 

18.  01 

519.  79 

2,  098.  49 

20, 000 

10,  000.  00 

8,  022.  99 

17.  50 

17.50 

9.  60 

295. 46 

84.  46 

20,  000 

17, 170.  29 

651.  50 

5. 06 

6.73 

507. 44 

87.  90 

20;  000 

13;  402.  96 

429.  74 

92. 49 

403.  97 

82.  30 

670.  84 

58.  25 

20,  000 

14,  911. 41 

2.  25 

88.  88 

30.  88 

6.  36 

20,  000 

12,  553.  39 

1,  380.  00 

11.20 

264. 43 

2.  95 

345.  70 

20, 000 

12,  290.  00 

1, 435.  86 

484.  00 

258.  76 

6.  95! 

164.  89 

6.  80 

20,  000 

13,  315.  27 

2,  034.  69 

91. 84 

317.  92 

13. 88 

112.  73 

1,  009. 89 

20,  000 

15,  916.  64 

589.  52 

84.02 

92.  63 

3. 17 

498.  31 

20,  000 

11,  999.  88 

2,  909.  03 

59. 40 

113.  89 

178.  02 

34. 45 

22.  51 

249. 17 

20, 000 

11,  225. 47 

3,  263.  86 

44.  98 

400.  62 

193.  98 

304.  91 

623.  59 

20,  000 

11,  643. 15 

2,  954.  99 

5.  75 

194. 15 

22.84 

219.  73 

266.  62 

20,  000 

14,  329.  01 

870.  95 

445.  66 

26.  07 

56.  00 

532.  88 

20,  000 

8,  825.  00 

2,  066.  88 

5.81 

72.  38 

40. 17 

47.  39 

53.  67 

559. 40 

20,  000 

11, 187.  25 

2, 103. 11 

727.  50 

51.  77 

36. 17 

13.  27 

199.  87 

129.  39 

20,  000 

12, 887.  50 

655.  50 

111.  18 

27.  96 

92. 16 

653.  24 

200.  72 

20, 000 

8,  686.  64 

1, 974. 18 

9.  07 

314.  92 

93.  23 

70.  38 

245. 82 

2,000 

1, 800.  00 

133. 43 

18, 000 

13, 118.  82 

246.  03 

22.50 

261.  40 

2.67 

198.  35 

85.  59 

20,  000 

9,  764.  95 

3,  978.  58 

253.  98 

27.  95 

38.  20 

63.  55 

20, 000 

16, 796.  55 

157.  50 

76.28 

99. 08 

20, 000 

16, 490. 01 

1, 355. 74 

2. 87 

30.  52 

219. 48 

20, 000 

11, 370.  75 

1, 996.  56 

83.  53 

18.  00 

675. 15 

359.  75 

20, 000 

12, 150. 00 

1,389.53 

398. 35 

168.  71 

70.  00 

5. 77 

370. 41 

424. 00 

20,000 

13, 281. 19 

597.  94 

260. 45 

265.  68 

17. 40 

480. 41 

76. 10 

20,000 

12, 750. 10 

2,016.  67 

287.  56 

49. 89 

387. 08 

162.45 

107. 52 

20,000 

7,000.  00 

6,  523. 46 

1, 215.  62 

345. 38 

20.46 

1.  34 

18.  53 

172. 12 

20, 000 

12, 925.  26 

2, 884. 18 

70. 39 

73. 66 

630. 04 

9. 15 

20, 000 

12,846. 05 

1, 024. 40 

31.00 

239.  37 

140. 90 

988.  66 

353. 19 

20, 000 

4, 076.  85 

2, 511. 47 

375.  68 

218. 32 

419.  95 

299. 03 

20, 000 

11,  724.  98 

2,  251.  65 

240.  98 

161.  96 

376.  29 

379.  76 

20, 000 

8,  966.  02 

3, 338.  93 

534.  83 

277. 62 

21.09 

159.  71 

590.  99 

55.  68 

20, 000 

11,280.  97 

1, 789.  71 

668.  20 

646. 01 

48.  55 

20, 000 

12, 868.  28 

2,  220.  58 

1, 560. 10 

171.  72 

2. 33 

3. 43 

736.  66 

20,  000 

11,281.88 

3, 091. 13 

158. 15 

19.  25 

123.  68 

611.  79 

325. 86 

20, 000 

13,  656. 17 

2, 525.  54 

79.  87 

40.  76 

16. 25 

82.  64 

547.85 

20, 000 

16, 648.  97 

584.  88 

18. 17 

14. 43 

117.  34 

30. 14 

960,000 

577,494.  56 

96, 273. 80 

8,462.93 

8, 505.  90 

3, 933. 83 

1 

1, 852.  33 

15, 121.  6811, 889.  39 

Total 
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Hons  received  under  the  act  of  February  24,  1925  ( Purnell  Act),  for  the  year 
30,  1926 


Classified  expenditures 


Ferti¬ 

lizers 


Feeding 

stufls 


$303. 04 
566.  56 


4.  61 
’ll.' 66 


466.05 


53.  50 
395.  85 


2.  00 


44. 00 
39. 00 


$367.  88 


248.  60 


6.  85 


323.  38 
6.  85 
2,  928. 18 
18. 19 


2,041.14' 
66. 10 
3.  58 
7.  73 
428.  88 
206.  23 


.00 


1, 434. 02 
180.  00 
1,111.36 
1, 070.  51 
120.  66 
30. 47 
1, 098.  62 


440.  86 
3,  652.  54 
1, 059.  60 
1, 150. 00 
1, 035.  60 


2, 112..94 
802.  62 
608. 34 


252. 06 
365.  85 
537. 47 


Library 


Tools,  im¬ 
plements, 
and  ma¬ 
chinery 


$174. 29 


18.00 


91. 29 


138.  70 
120. 38 
23.  80 
46.  61 
6.  34 


37. 85 
13.  77 


12.52 
4.70 
24.  56 


10.07 
58. 04 


1.00 
6.  39 
8.  50 
18.00 


8.50 


10.  85 


217. 29 
96.24 
7.55 
710.  35 
107. 00 
48.  53 


1, 379.  95 
126.  70 
666.  70 


5. 

12.73 


$1,000.09 
281. 41 
14.00 


1.80 
432. 25 


Furniture 

and 

fixtures 


$720. 61 
351.  20 
2,  718.  79 


Scientific 

apparatus 


101. 44 
171. 95 
2, 318. 72! 
916.431 
523.  73 


117.  28 
123.84 
9. 00 
2, 274.  62 
465. 15 
638.  34 
25.54 
.75 


1, 004. 14 
451.  86 
760.  37 
47.  28 
1,  625. 12 
158.  56 
1,  212.  90 
1, 342. 48 


91.24 


97.7 2 

195.  80 
1,417.41 

877. 12 
501. 54 
566. 21 
161. 15 
21.75 
1, 240.  28 

196.  95 
880.53 
658.  88 
449.  25 

60. 10 
163.  25 
655.  82 


1,  885.  61  25,  899. 46  2, 038. 85  24, 254. 05 


227.  80 
27.00 
375.  00 
686.  76 
2, 505.  37 
17.  25 
150.  30 
1, 151.  30 
450. 15 
214.  62 
84.70 
153. 00 
200. 90 


954. 41 
547.  50 
960.  52 
628.  28 
344. 03 
391.  57| 
748. 01 
556.  60 
691.  73 
89.  93 
617.  76 
678.  70 


$786. 16 
1, 603. 08 
342.  60 


213.  55 
205.  79 


1,408.21 
2, 103.  98 
967. 16 
420.  85 
1, 884.  97 


431.  31 
217. 24 
444. 37 
712.  81 
184.  87 
395. 18 
870. 62 
328.  80 
838.  33 
128. 10 
83.64 
474.  90 
581.  39 


188.  34 
1,  537.  85 
369. 45 


1, 814.  97 
416.  50 
244. 45 

"'456.' 40 
993.  21 
1, 086. 00 
261.  29 
877.  85 
956.  57 
767. 05 
2, 460. 01 
140.  50 
1,  772.  27 
1,811.  81 
553.  90 
490.  84 
149.  33 
225. 00 


32,  721.  74 


177.  61 


272. 35 
257.  54 
204.  51 
188. 02 
667.  63 
193.  69 
136.  57 
776.  29 
721. 24 
6,  874. 42 
310.  95 
260. 23 
325. 00 
21.  32 
866.84 
243. 11 
8. 10 


30, 228.  97 


Livestock 


$237. 00 


97.80 
35.  42 
326.  36 
5, 167. 00 
20. 00 


435. 42 

'rao.'do 

"88.' 00 


28. 00 
1, 186.  65 


74. 00 
185. 00 
2, 150. 00 


112. 00 

265. 00 


36.00 


1, 234. 25 


109.  31 
788. 00 
467.  30 


96.  28 
79.00 
233.  25 


14, 151. 04 


Traveling 

expenses 


$106. 
1,897. 
1,  742. 

43. 
1, 975. 

699. 
1,  725. 
1,065. 
2, 681. 

615. 
2, 888. 
1, 909. 
3,  711. 
1,469. 
570. 
923. 
885. 
3, 869. 
1,  791. 
3,904. 

1,  773. 
1, 136. 
1, 120. 

911. 

2,  396. 
1, 231. 
1, 278. 

3. 484. 
1, 324. 
3,044. 

66. 

1.484. 
1, 803. 
1, 043. 

298. 
1, 143. 

2. 961. 
2,493. 

412. 
2, 482. 
1,036. 
712. 
611. 
2, 251. 
1, 186. 

2. 962. 
1,  721. 
1,  302. 
1, 136. 
1, 453. 


80,  743.  53 


Con¬ 

tingent 

ex- 


$50. 38 


75.00 
47. 40 


4.00 
1.42 
16.  88 


4. 00 


12. 00 


2.05 

.50 


20.00 

33.  97 


Build¬ 
ings  and 
land 


$613. 54 
1,177. 09 


6.05 


404. 17 
895.  74 
836.  80 


Bal¬ 

ances 


$704.  90 
3, 476.  26 


2,000. 0012,034.  83 
54.  531.. . . 


64.  55 


1, 356. 44 


6.24 
184.48 
184.  20 
658.  34 


26.30 
1, 458.  57 
1, 087.  73 
493.  89 
1,  788.  80 


4.50 
1. 00 


75. 00 
.90 


10.  80 
'  142.' 17 


272. 20 
431.  30 
107: 49 


224;  391 
1, 487.  38 
78. 27 
1, 155.  79 
18. 15 
67. 45 
13.38 
659.  62 


365.49  17, 960.  85k  215. 
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Table  9. — Disbursements  from  the  United  States  Treasury  to  the  States  and 
Territories  for  agricultural  experiment  stations  und^er  the  acts  of  Congress 
approved  March  2,  1887,  March  16,  1906,  and  February  24,  1925 


State  or  Territory 

Hatch  Act 

Adams  Act 

Purnell  Act 

1888-1925 

1926 

1906-1925 

1926 

1926 

Alabama _ 

$568,956.42 

$15, 000. 00 

$266,619.  89 

$15, 000. 00 

$20, 000. 00 

Arizona _ 

534,803. 10 

15, 000. 00 

269,  955. 61 

15,  000. 00 

20, 000. 00 

Arkansas _  _ 

568, 139. 12 

15, 000.  00 

269, 900.  00 

15, 000.  00 

20, 000.  00 

California _ _ _  _  _ 

570, 000.  00 

15, 000. 00 

269, 926. 84 

•  15, 000.  00 

20, 000.  00 

Colorado _ _ 

569,  718.  82 

15,  000. 00 

268, 638.  93 

15,000. 00 

20, 000.  00 

Connecticut—  _ 

570, 000. 00 
56, 250.  00 
568, 382.  87 

15,000. 00 

270, 000. 00 

15, 000. 00 

20,000. 00 

Delaware _ 

15, 000.  00 

265, 475. 12 

15, 000. 00 

20, 000.  00 

Florida _ 

569, 966.  04 

15, 000.  00 

269, 996. 06 

15, 000.  00 

20,000.  00 

Georgia _ 

565, 593.  43 

15, 000. 00 

257,092. 87 

15,000. 00 

20, 000.  00 

Idaho _  ___  _ _ 

494, 324. 13 

15,  000. 00 

265, 842.  22 

15, 000. 00 

20,000.  00 

Illinois  _ 

569, 564.  95 

15, 000.  00 

269, 851.  62 

15, 000. 00 

20,000.  00 

Indiana _ 

569, 901. 19 

15, 000. 00 

270, 000.  00 

15, 000.  00 

20, 000.  00 

Iowa..  _ 

570, 000.  00 

15, 000.  00 

270, 000. 00 

15, 000. 00 

20, 000. 00 

Kansas  __  _ 

569, 995. 00 

15, 000.  00 

270,000.  00 

15, 000.  00 

20, 000.  00 

Kentucky _ 

569, 996.  57 

15, 000.  00 

270, 000. 00 

15, 000.  00 

20, 000.  00 

Louisiana _  _  _ 

570,  000. 00 
569,  999.  62 

15,000. 00 

270, 000. 00 

15, 000.  00 

20, 000.  00 

Maine _  _ 

15, 000.  00 

270, 000. 00 

15, 000.  00 

20, 000.  00 

Maryland _ _ 

569,  967.  40 

15,000.  00 

269, 236. 48 

15, 000.  00 

20, 000.  00 

Massachusetts. _ 

569, 617.  70 

15, 000.  00 

270, 000. 00 

15, 000.  00 

20, 000.  00 

Michigan _ 

569,  676. 10 

15, 000.  00 
15, 000.  00 

266, 341.  20 

15, 000. 00 

20,000.  00 

Minnesota _ 

569, 917.  78 

269, 345.  00 

15, 000.  00 

20,000. 00 

Mississippi..  _ 

570, 000. 00 

15, 000.  00 

270, 000. 00 

15, 000. 00 

20, 000. 00 

Missouri _  _ 

565, 097. 24 

15, 000.  00 
15, 000.  00 

269, 999.  90 

15, 000.  00 

20, 000.  00 

Montana.. _ 

480,000.  00 

267, 417.  04 

15, 000. 00 

20, 000.  00 

Nebraska..  — _  _ 

569, 932. 16 

15, 000.  00 

270, 000.  00 

15, 000. 00 

20, 000.  00 

Nevada _  _  _ 

569, 214. 32 

15, 000.  00 
15,000.  00 

268, 180.  28 

15, 000.  00 

20, 000. 00 

New  Hampshire _ 

570, 000.  00 

270, 000. 00 

15, 000.  00 

20, 000. 00 

New  Jersey _  _ 

569,  949.  97 

15,000. 00 

269, 392.  06 

15, 000. 00 

20,000.  00 

New  Mexico _  _ 

534, 509.  05 

15,000.  00 
15, 000.  00 

270, 000. 00 

15, 000. 00 

20, 000.  00 

New  York  .  _ _ 

569, 757. 18 

269, 463.  01 

15, 000. 00 

20, 000.  00 

North  Carolina.— _ _ _ 

570, 000.  00 

15, 000.  00 

255, 000.  00 

15, 000.  00 

20, 000. 00 

North  Dakota  _ _ 

511, 502.  26 

15, 000.  00 

269, 638.  85 

15,000.00 

15,000.00 

20, 000.  00 

Ohio _  _ 

570, 000.  00 

15, 000.  00 

268,  514.  02 

20, 000. 00 

Oklahoma _  _ _ 

494, 002. 16 

15, 000.  00 

249,  535. 19 

15,000.00 

20, 000.  00 

Oregon.  _ 

555, 156.  64 

15, 000. 00 
15, 000.  00 

265,000. 00 

15,000.00 

20, 000.  00 

Pennsylvania _ ' _ _ _ 

569, 967. 43 

269,  995. 41 

15, 000.  00 

20, 000.  00 

Rhode  Island _ 

570, 000.  00 

15, 000.  00 

267, 464.  20 

15,000.00 

20,000. 00 

South  Carolina _  _ 

569, 542. 15 

15, 000.  00 

268, 460. 12 

15, 000. 00 

20, 000.  00 

South  Dakota _ 

513, 250.  00 

15, 000.  00 

265, 000.  00 

15, 000.  00 

20,000.  00 

Tennessee..  _ 

570, 000.  00 

15, 000.  00 

270, 000.  00 

15,000.00  j 

20, 000.  00 

Texas _ 

570, 000.  00 

15, 000. 00 

267, 592.  26 

15, 000. 00 

20, 000.  00 

Utah...  _ _ _ _ 

435, 000. 00 

15, 000.  00 

269, 821.  94 

15, 000.  00 

20,000.  00 

Vermont _ _ 

570, 000. 00 

15,  Q00.  00 

270, 000.  00 

15, 000.  00 

20, 000.  00 

Virginia  .  _ 

567, 824. 12 

15, 000. 00 

269, 949.  01 

15,000.  00 

20,000.  00 

Washington _ 

507, 102.  65 

15, 000.  00 

266, 080. 11 

15, 000.  00 

20, 000. 00 

West  Virginia _  _ _ 

569, 968.  71 

15, 000. 00 

267, 859. 12 

15, 000. 00 

20, 000.  00 

Wisconsin.  _  _ 

570,  000.  00 

15, 000.  00 

270, 000. 00 

15,000. 00 

20,000.  00 

Wyoming _ _ 

555,  000.  00 

15,000.  00 

270,000.  00 

15, 000.  00 

20, 000. 00 

Total _ _ _ 

26,  741,  546.  28 

720, 000.  00 

12, 862,  584. 36 

720, 000.  00 

960, 000.  00 

o 


t: 


ADDRESS  LIST  OF  AGRICULTURAL  EXPERIMENT  STATIONS 

Alabama. — Auburn,  M.  J.  Funchess,  Director. 

Alaska. — Sitka,  H.  W.  Alberts,  Director. 

Arizona.— Tucson,  J.  J.  Tbtornber,  Director. 

Arkansas.— Fayetteville,  Dan  T.  Gray,  Director. 

California; — Berkeley,  E.  D.  Merrill,  Director. 

Colorado. — Fort  Collins,  C.  P.  Gillette,  Director. 

Connecticut. — New  Haven,  W.  L.  Slate,  jr.,  Director ;  Storrs,  W.  L.  Slate,  jr.,  Director. 
Delaware. — Newark,  C.  A.  McCue,  Director. 

Florida. — Gainesville,  Wilmon  Newell,  Director. 

Georgia. — Experiment,  H.  P.  Stuckey,  Director. 

Guam. — Guam ,  C.  W.  Edwards,  Director. 

Hawaii. — Honolulu,  J.  M.  Westgate,  Director. 

Idaho. — Moscow,  E.  J.  Iddings,  Director. 

Illinois. — Urbana,  H.  W.  Mumford,  Director. 

Indiana. — La  Fayette,  G.  I.  Christie,  Director. 

Iowa. — Ames,  C.  F.  Curtiss,  Director. 

KANSAS.—Manhattan,  L.  E.  Call,  Director. 

Kentucky. — Lexington,  T.  P.  Cooper,  Director. 

Louisiana. — Baton  Rouge,  W.  R.  Dodson,  Director. 

Maine. — Orono,  W.  J.  Morse,  Director. 

Maryland. — College  Park,  H.  J.  Patterson,  Director. 

Massachusetts. — Amherst,  S.  B.  Haskell,  Director. 

Michigan.— East  Lansing,  R.  S.  Shaw,  Director. 

Minnesota. — University  Farm,  St.  Paul,  W.  C.  Coffey,  Director. 

Mississippi. — A.  cmd  if.  College,  J.  R.  Ricks,  Director. 

Missouri. — Columbia,  F.  B.  Mumford,  Director. 

Montana. — Bozeman,  F.  B.  Linfield,  Director. 

Nebraska. — Lincoln ,  E.  A.  Burnett,  Director. 

Nevada. — Reno,  S.  B.  Doten,  Director. 

New  Hampshire.- — Durham,  J.  C.  Kendall,  Director. 

New  Jersey.— New  Brunswick,  J.  G.  Lipman,  Director. 

New  Mexico. — State  College,  Fabian  Garcia,  Director. 

New  York..— Geneva  (State  Station),  F.  B.  Morrison,  Director;  Ithaca  (Cornell  Sta¬ 
tion),  F.  B.  Morrison,  Director. 

North  Carolina. — State  College  Station,  Raleigh,  R.  Y.  Winters,  Director. 

North  Dakota. — State  College  Station,  Fargo,  P.  F.  Trowbridge,  Director. 

Ohio. — Wooster,  C.  G.  Williams,  Director. 

Oklahoma. — Stillwater,  C„  T.  Dowell,  Director. 

Oregon. — Corvallis,  J.  T.  Jardine,  Director. 

Pennsylvania.— State  College,  R.  L.  Watts,  Director. 

Porto  Rico. — Mayaguez,  D.  W.  May,  Director. 

Rhode  Island. — Kingston,  B.  L.  Hartwell,  Director. 

South  Carolina. — Clemson  College,  H.  W.  Barre,  Director. 

South  Dakota. — Brookings,  J.  W.  Wilson,  Director. 

Tennessee.— Knoxville,  C.  A.  Mooers,  Director. 

Texas.— College  Station,  B.  Youngblood,  Director. 

Utah. — Logan,  William  Peterson,  Director. 

Vermont. — Burlington,  J.  L.  Hills,  Director. 

Virginia. — Blacksburg,  A.  W.  Drinkard,  jr.,  Director. 

Virgin  Islands,  U.  S.  A. — St.  Croix,  J.  B.  Thompson,  Director. 

Washington. — Pullman,  E.  C.  Johnson,  Director. 

West  Virginia. — -Morgantown,  H.  G.  Knight,  Director. 

Wisconsin. — Madison,  H.  L.  Russell,  Director. 

Wyoming. — Laramie,  J.  A.  Hill,  Director. 
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